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, kheed Environmental Systems & Technologies Co. 

~ kheed Analvtical Services 
91~ Kelly Jo~on Drive Las Vegas, Nevada 89119-3705 
Telephone 702-361-0220 800~582-7605 Facsimile 702-361-8146 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHC Document File No.: 
SDG No.: 

LOCKHEED 

July 31, 1995 

0043957 

MARTI~ 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 29 June 1995. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

n. 0 5 



Lockheed Analytical Services Log-in No.: L4838 
Quotation No.: Q400000-8 

SAF: 895-067 
Document File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 

11 I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature. 11 

cc: Client Services 
Document Control 

Sincerely, 

(wv.,.,--l/4v,,,__ -le/!-
Kathleen M. Hall 
Client Services Representative 

00€ 



Lockheed Analytical Services Log-in No.: L4838 
Quotation No.: 0400000-B 

SAF: 895-067 
Document File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
One water sample was received for LK4838 and analyzed in batch 629 bh for selected 
analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOG079 L4838-5 DUP, MS 180. 1 Turbidity 

BOG079 L4838-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate and Sulfate 

BOG079 L4838-7 DUP, MS 350.1 Ammonia 

BOG079 L4838-4 DUP, MS 353.2 Nitrate-Nitrite-Nitrogen 

BOG079 L4838-6 DUP, MS 9030 Sulfide 

Holding Time Requirements 
All samples were analyzed within the method-specific holding times . 

Method Blanks 
The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

· Internal Quality Control 
All Internal Quality Control were within acceptance limits . 

Kay Mccann 
Prepared By 

July 10, 1995 
Date 

007 



Lockheed Analytical Services Log-in No.: L4838 
Quotation No.: Q400000-8 

SAF: B95-067 
Document File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• One water sample was received in good condition on June 29, 1995 and logged in as 
L4838. 

• The samples were prepared as LAS Batch 629BHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix 
spike and duplicate and serial dilution. All data flags due to the performance of the 
above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 7/31 /95 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L4838 
Quotation No.: Q400000-B 

SAF: B95-067 
Doc·ument File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• One water sample was received in good condition on June 29, 1995 and logged in as 
L4838. 

• The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG080 (L4838-22) was used for 
matrix spike and duplicate and serial dilution. All data flags due to the performance of 
the above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 7/31 /95 

Prepared By Date 

l 
i 
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96 I 3428~ F16.0 
Lockheed Analytical Services Log-in No.: L4838 

Quotation No.: Q400000-B. 
SAF: 895-067 

Document File No.: 0520596/0525596 
BHC Document File No.:242 

SDG No.: LK4838 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, duplicate samples. 

Holding Time Requirements 

All holding times were met. 

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets, 
respectively, of the attached raw data for each method. 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were 
encountered during preparation or analysis. All QC criteria were met and no reanalyses were 
performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-:0196. All samples were 
analyzed in workgroup #24941 . No problems were· encountered during preparation or 
analysis. All QC criteria were met and no reanalyses were performed. 

Analytical Method Technetium-99 

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. All samples were 
analyzed in workgroup #24944. No problems were encountered during preparation or 
analysis. All QC criteria were met and no reanalyses were performed, with the following 
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits; 
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS. 

Analytical Method Tritium 

· The tritium analysis was performed using SOP, LAL-91-SOP-0066. All samples were analyzed 
in workgroup #24943. No problems were encountered during preparation or analysis. All QC 
criteria were met and no reanalyses were performed. 

0 1 r. 
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Lockheed Analytical Services . 

Analytical Method Uranium Isotopic 

· Log-in No.: L4838 
Quotation No.: 0400000-B. 

SAF: 895-067 
Document File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. All samples 
were analyzed in workgroup #24942. No problems were encountered during preparation or 
analysis. All QC criteria were met and no reanalyses were performed. 

Yvonne M. Jacoby 
Prepared By 

July 26. 1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

For CLP Analyses Only - Reported value is less than the contract required detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 

For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Analyses Only - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporti,ng Only - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50% of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the RDL. 

1 Used as footnote designations on the QC summary form. 
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Lockheed Analytical Services 
DATA QUALIFIERS,1FOR RADIOCHEMICAL ANALYSES 

[Revised 08/28/92] 

Any constituent that was also detected in the associated blank whose · 
concentration was greater than the reporting detection limit (RD L) and/ or 
minimum detectable activity (MDA). 

Presence of high TDS in sample required reduction of sample size which 
increased the MDA. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits. 

Sample analysis performed outside of method-specified maximum holding time 
requirement. 

Chemical yield exceeded acceptance limits. 

QC data (i.e., percent recovery data for laboratory control standard and matrix 
spike; and RPD for replicate analyses) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the MDA. 

1 Used as foot note designations on the QC summary form. 
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Sample Disposition Rec;ord 

Sectionl-BACKGROUND 
SAF #: B95-067 
OU: 100-HR-3 
Project ID: 100-HR-3 LFI 
Task ID: 6 

Control #: 95-0040 
Revision#: 
Date Initiated: 07 /05/95 

Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1 
Laboratory: Quanterra/Lockheed 
Project Coordinator: R. C. SMith 
Task Manager: R. E. Peterson 

Section 2 - SAMPLE INFORMATION 
Number of Samples: 4 - Qunaterra; 2 - Lockheed 
ID Numbers: Q - B0G041, B0G04i, B0G077, B0G078; L - B0G079, B0GOS0 
Matrix: Water 
Collection Date: 06/27 /95 

Section 3 - ISSUE 
Class: Validation Direction 
NCR Number: N/A 
Type: Temperature Excursion 
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees 
Celcios. 

NCR Validation (Print/Sign) 

Section 4 - DISPOSITION 
Type: Use As Is 

Date 

Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document 
excursion with this SDR. 

B C Smith/. .tf ~ .u 
Project Coordinator (Print/ ) Date 

B E 2eterson g~ 
. Task Manager (Print/Sign) Date 

.. 

MIA. 

QA (Print/Sign) Date 

· Section S - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: 

·_Inspection _Results: 

MIA 

Inspector · (Print/Sign) Date 

014 
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[95] From: Kenneth F Trapp at -wHC279 6/28/95 4:07PM (1762 bytes: 1 ln) 
fo: Robert C (Clay) Smith at -wHC321 
cc: Kenneth F Trapp, David A St John 
Subject: Samples Out of Range in Temperature. . 
------------------------------- Message Contents.-------~-~-------~--------------

Text item 1: Text 1 

Dear Clay, 

All the samples stored in Refrigerator 3 at 4701-C ·were exposed to out 
of range temperatures for a 12 hour period, from 2000 on June 27 to 
0800 on June 28. The temperature ranged between 7C to SC. Here is a 
list of the affected samples by SAF: 

895-067 (100-HR-3 Groundwater Sampling, Phase l} 

806041 
806042 
806077 
806078 
806079 
806080 

Quanterra 
n 

n 

n 

Lockheed 
n 

Only the analysis for Anions, N02-N03, Turbidity, Sulfide, and Ammonia 
are temperature dependent. 

895-077 (100-HR-3 Groundwater Sampling - TPH) 

806790 
806791 
806792 
806793 

TPH is temperature dependent. Shipped to Quanterra. 

895-078 (116-8-5 Crib} 

116-85A-10 
116-85A-12.5 
ll 6-85A- l 4. 5 
116-858-10 

· n&-B58-12.5 
116-858-14.5 
116-85C-6 · . 
116-85D-10 
·116-85D-12.5 

· 116-85D-15 
116-85H-10 

- . · 116-85H-12.5 
.· 116-85H-15 . 
·.116-856-10 

· 116...;856-12.5 
116-856-15 

All o·f these samples are temperature dependent. Shipped to FAST. 01E 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl.) 

Jun 29 1995, 01:57 pm 

Login Number: L4838 
Account: 596. Bechtel H?1-nford, ·Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4·a3a·~t '-' :BOG079· 
teinp 4/'sXF#'Bgs_;;bs1 
Location: RFG01-07B 
Water 1 S SCREENING 

L483S~t: :·=t'. ,,., . ... . .. B0G079' 
temp 4; SAF# B95-067 
Location: RFG01-07B 
Water 1 S 6010 ICP METALS 

~!!~s:~:t~~~:#/:~~5~067•. BOG079 
Location: RFG01-07B 
Water 1 S 300.0 CHLORIDE 
Water 1 S 300.0 FLUORIDE 
Water 1 S 300.0 NITRATE 
Water 1 S 300.0 NITRITE 
Water 1 S 300.0 PHOSPHATE 
Water 1 S 300.0 SULFATE 

tf!~·s.·¥it:=i~i1?FtiJ::6s1 •'~Q$.079,, . 
Location: RFGOl-07B 
Water 1 S 353.2 NITRATE 

r;4:s3a:..;;5\{' ., ... ·:•,··,:():: · B0G079: 
temp 4;SAF#' B95-067 
Location: RFG01-07B 
Water 1 S 180.1 TURBIDITY 

r::i-s=rt-ItiJtJl<'J~s ::t~7 .• B0_(;{)7 ~)- :. 

Location: RFG01-07B 
Water 1 S 9030 SULFIDE 

Hold:24-DEC-95 

: i.7;;.;;JQN:.;...95:·: 29..;.JUN-95 

Hold:24-DEC-95 

:, a,7:fJJJN~9s _29-JUN.;..95 

Hold:25-JUL-95 
Hold:25-JUL-95 
Hold:29-JUN-95 
Hold:29-JUN-95 
Hold:29-JUN-95 
Hold:25-JUL-95 

: 1:rr:=::::::rr :::::::4.tf6:!v.N~~$iI 2:9;;;.;JUN.;.. 9 s · · 

Hold:25-JUL-95 

:\: .::::::::,, :/27;;;.;JUN.;..9'5':c-29.;..JUN.;..95· 

Hold:29-JUN-95 

.::: ::. ::· ,.,:::::::::::::::::=::::) + 4fi~JUN.;..9·5 29;;.;JUN.;..9 5 

Hold: 04:..JUL-95 . 

03-AUG-95 

03-AUG-95 

03-AUG-95 

03-AUG-95 

03-AUG-95 

03-AUG-95 

L483 a;;..7:\/\FJtfllitltitj ?( !" :· 'BOG:079 · ... 
temp 4; SAF# B95-067 
Location: RFGOl-07B 

. •}\:)if;=/{.:••:•'})j::4j:f:'.J'tJN.~~5::z9.;..JUN~·95 . ,., .' 03·-AUG-95 

Water 1 S 350.1 NH3/N Hold:25-JUL-95. 

L483·a:;.;.a::: .. · . •,•,:··.:·:::::: .· ::::. '·B0G079:' .: ::::::)=)':\=\:}:::::.~ijf:Qlm~9.~::;-.z9;;..JUN~9s:·/ ' 03·-AUG-95 
temp 4; SAF# i395:..067 . . ... 
Location: lp7 · 
Water 1 S GR ALP/BETA LAL-0060 Hold:24-DEC-95 

Page 1 

017 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 29 1995, 01:57 pm 

. Login Number: L4838 
Account: 596 Bechtel Hanford,.· Inc. * Richland, WA 
Project: BECHTEL-HANFORD ~echtel Hanford Project 

Water 
Water 

1 S SR-90 LAL-0196 Hold:24-DEC-95 
1 SU-ISOTOPIC LAL...:.0108 Hold:24-DEC-95 

L483·a::;;.;.t·o:, ... , . . -.- ... · B:OG079'> 
temp 4; SAF# B95-067 
Location:. 157 

L48<38+tt .··• •• _.· ·•· BOG079 
temp' "4; SAF# B95::...067 
Location: 157 

L483a:·;_.r2::: ·::\·::·: · ·. . B0G"079 · 
temp.4; SAF#.B95-067 
Location: 157 

r:;:4:?,J,~:t.+~r:::".':;::tr::_ ,J: ... ,-,._,_. _ .. · s0Go19;­
temp 4; SAF# B95-067 
Location: 157 

Lil:a·:3:gf-lft ·,:./;< <: ._ .:· .B()G079.: · 
temp 4; SAF# B95-067 
Location: 157 

L48Ja-;;;..15:·,· u:, -··•·· -., . · · BOG079· 
temp 4 ;" ·sAF# B9.5-067 
Location: 157 

L4'8'38·~:i::~? : :;, ' : ·. _·. · -·: . ·BOG079: 
temp 4; SAF# B95-067 
Location: 157 

t7~JUN-95" 29.;;..JUN-95 

i7;;,;.JUN-9s:· zg;_JUN-95 · 

·-•·. 2.7:;.;JUN;...95 2:9;;;..JUN-95 . .. 

u4:a:3J~'~l/7:/\:tt:1t)?:UI:Ht:< !::'••· _·'::B:OG079': ::::: \:: '47 fiJ'l.JN .;;..95:. 29·-JUN;...9·5 
temp 4; SAF# B95-067 
Location: 157 
Water 1 S TRITIUM(H3) LAL-0066 Hold:24-DEC-95 

. L4:8ja:;;;..:rs::. -'·· · . · 1!0G·o79: 
temp ··4; SAF# B95-067 
Location: 157 
Water ·1 S TC-99 LAL-0169 Hold:24-DEC-95 

Page 2 

03-AUG-9: 

03-AUG-9: 

03-AUG-9: 

03-AUG-9= 

03-AUG-9= 

03-AUG-9= 

03-AUG-9= 

03-AUG-9= 

OJ~AUG-95 

03-AUG-95 

Ole 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 29 1995, 01:57 pm 

. Login Number: L4838 
Account: .~96 Bechtel Hanford, -Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

· IAS 3 a:tJ.9\ ··<, :.;, . . · . / ...... : JJOG079 
temp 4; SAF# B95-067 
Location: 157 

L483f:l:~2Cl:}(/}}' .· ,. ,·.·., ,,· .·1:'¼Q(;:()7s. 
temp 4; SAF# B95-067 
Location: 157 

l::i4'~·3:@::t.?~L}: ::J:lt. ·,· ::: :-: > ·• :.· .. , :. , :: :BOG0.7 sr 
temp 4; SAF# B95-067 
Location: 157 

IA838:~2i~?:,r:.,::: i <: : : .:·· :··. :"'~()G{)S:o: 
temp 4; SAF# B95-067 
Location: RFG01-07B 
Filt H20 15 S 6010 ICP METALS 

:~is•~f:~:s:8:'.J\;' · · 
Location: 
Water 1 
·water 1 
Water 1 

REPORT:: T:YPE: -

S EDD - DISK DEL. 
S !NORG TYPE 4A RPT 
S RAD RPT TYPE 4F 

Hold:24-DEC-95 

·:• · . . . :.:;\ji4.:$#~+.$$L:?9~JUN-9 5'': ··.·. 03;...AUG;;..9 5 

Page 3 
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Date: 



Sa~ple 
Number 

L4838- 1 

, 

0 
N 
c-., 

' Job·Name 
Soiid or -Time . . 
Liquid (min) 

Liquid 5 

Radioactive Material Screening Worksheet 6/29/95 

WHC-06295-L4838 
Size Cg or ml) Counts. CPM DPM Activity (uCi/gm or ml) ::, · Activity (uCi/sample) ~AD 

sihp J} J} . . . .. 

a/J} 
... ... ·.·.··•: ... J} ·• 

Aliq a a a J} a J} .- . a cx/J} Y or N 

10 20 4 113 0.8 22.6 l -8 4.28E-08 £.mt>A 4.28E-08 8.56E-07 l. l'V'\ l> p, 8.56E-07 NO 

~~ 

.-,~ . 
. = 
,ii'-~! 

-~ 

a~ 
., .... 
=== .,, -n,, 
'•4-

Totals!,•: 4.28E-,08 0.00E+00 4.28E-08 8.56E-07 0.00E+00 8.56E-07 
. -.. :-.• ... ·-.· .. •-·· 

Analyst's Signature: ¼ u ti· 2 ~ I L'1f:l£ 41 ' ? 

Review Signature: 
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1,\.. -i.. q Pa~ I of 1-
·oechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I<,('.; ;.4:,/<J, -

ta Turnaround 

0 Priority 
·collector k ) A- ~Z2o 

Company Contact Telephone • Normal . ,t... ~e R. E. Peterson (509) 372-9638 

Project Designation l Sampling Location SAFNo. 
I 00-HR-3 Groundwater Sampling, Round 9, Pha~e I 100 H B95-067 

Ice Chest No. Field Logbook No. Method of Shipment 

~FL· /old' Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed IA/er , -o-o) o4.-1 r, ~qo '-{c, "1 · J. '1 '7' 
Possible Sample Hazards/Remarks Preservation 

HNO, Cool 4°C l!iSO4 Cool 4°C •1 u,so. HNO, Cool 4°C HCI Cool 4°( 
'.-.. 

Type of Container G G PIG PIG p PIG PIG 
. :{ )j-., 

G PIG p -.-.a= 
• "A,.;1 

No. of Container(s) 
1 1 1 1 I I 9 1 4 I :12 

:[ ":i: 
Special Handling and/or Storage 

Volume 
-l)J; u 

Maintain samplings between 2°C and 6°C. SOOmL SOOmL SOOmL 250mL IL IL IL S00mL· IL 20mL'_: -
ICP Aniom (IC) - NO2 - NO, Turbidity Sulfide Ammonia Gross Alpha, Tritium Tc--99 Activity .:: ~ fl, Cl, SO,, Groos Beta, J Metals NO,, NO,. Sr-llO, Scan -{: :i: SAMPLE ANALYSIS (Unfilter- PO, U-2351238 

ed) 

Sample No. Matrix• Date Sampled Time Sampled _•·.::.•)· ::: .. 
·.·· . __ ··:-. _.::.·. · .. ·. .. ·_::,:: ,-._. 

-· 

B0G079 Le.... 6.·d-)·5", c::i ?s7 v y ~ ye 'f "'" 'le' 'K_ ~ Sa 

CHAIN.OF POSSESSION·.· Sign/Print Names 
SPECIAL INSTRUC'flONS Matrix• 

.··-: :-. •1 ZnAc+NaOH s = Soil 

Relinquished By ,4-6,.. ( r?l. Date/Time 
R~y /A_' D~~ /Jl{7 

;,,,;- G/;.1/.C,f" SE= Sa:limont 

Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SO~ Solid 

A/rll RZ:,, / !- ru.) c;:- 2 -, . ., r 124(" K. 1 AilJI .Tt~1M C,., ~r;- SL= Sludge 

Reli~llCIYVY Date/Time 11 "l U Received Hr , • Dateffime 180.1 is being requested for information only. The ERC Contractor acknowledges that W ~ Water 

the 48-hour holding time will nol l:/e met. O ~ Oil 

f.-. .(), ~ d ·;, ,,;._,-W c..lJ»/4, A = Air 

T~l! ftr1t;@/afw/ f ,#'~!, Oi,,fT d fdt-rJf f.:_,y 
DS • DIUDl Solids 

~ ~elinquisl'lea By 
I I Daternme Received By Dateffime DL m Drum Liquid., 

T = Tissue .. '· /). f1t9'Hr"j/ k-,;,,ee I\. 7°C.. c/d 'ft.I (er/ r'fl!:e WIQ Wipe 

<:: Relinquished By Date/Time Received By Dateffime L m Liquid 

'J ., 'bO.r>'l/J it?. V z Vegc111ioo 
X Q Olher 

_ ~,LABO~1'9RY: i: Received By ~ TIiie Dateffime 

(f-1 SECTION ,1-CAI, " ,./., [ - .. h--,/. >-- ~-lc,·&t<; Io c,uo 
- fS:,'tlNAL SM1PLE ~sposal Method Disposed By Date/Time 
j 1-.. DISPOSIDON 

~ 1, ------ - -- - - - - - - -- - - - -



Page _2_ of_2_ 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector J.__ r , . "- - '- e-e J A. P.22o 
Project Designation ' 
100-HR-3 Groundwater Sampling, Round 9, Pha~e I 

Ice Chest No. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samplings between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. 

B0G080 w 

--:•,'.· ·.•.·-=····· ·.· 

Date Sampled 

Company Contact 
R. E. Peterson 

Sampling Location 
!OOH 
Field Logbook No. 

~ F<.. · /o,rd 
Offsite Property No. 

U/tl!'J-0-0l..C?lt- 'j1 
Preservation 

Type of Container 

No. of Container(s) 

Volume 

Time Sampled 

G 

500ml 

ICP 
Metals 
(Filtered) 

CHAIN ·op p()SSESSION Sign/Print Names 
SPECIAL INS1RUCTIONS 

Telephone 
(509) 372-9638 

SAFNo. 
B95-067 

Method of Shipment 
Federal Express 

Data Turnaround 

D Priority 

• Normal 

Bill of Lading/ Air Bill No. ,.... 
'i),P/O - '-fb })·- }..,;;; ~ 

Matrix• 

S = Soil :•:::: ·=·-·.A:·. 

Relinquished By ·v- ,v ~ Date/Time ~~By /, rr- Daterq'e I).. 't '1 Refer to Activity Scan listed on page I of 2. 

A6-R,l...Z• r Co'!. 6-~J"7T /.2...9\ ..... h. (IA~- ... /t.., /m/JA 6,,.4:t/.:,r h.;"'-' ').1/t;f' 

SE = Sodimenl 
SO= Solid 

~~li~1ed By /, Date/Time Received Bf r 1
' Date/Time ·-r,_ /J .::;r,lvJf /nc. 

f) .. (//"JAUI / k 7,bC"l,I t;,/J,q;/c;r,- i (4/'J I YI• VI.A c:..;1 

, Relinquisnea uy ' ' Date/Time Received By Date/Time "Te r}J. pP-1' u7 J.1 fl' j .I 

.\ 
o,:: Relinquished By Date/Time Received ~y Date/Time i) hPvi r, 1 

~ 

J: i', LABORATQR~:. Received By I , . . M 
c. 1 SECTION. : .A-,,Ll/\-\~ 
-l . ) FINAL ~AMPi,E < c!,)isposal Method 
( i' DJSPOSITJON ( f.,:> 

r, 

Title 

s ,..,_,J\ I 

Disposed By 

SL = Sludge 
W = Waler 

we It <cYf.7f;ed TO C-u7 c;,f' /',::;,~ ~ : ~:: 
/_,.._ --i.:?"' v /' DS = DNlll Solids 
~ I tl,,e f Vf / C. Ct '1d 7) L I · 'L .C,, / DL = DNlll Liquids 

T = Tissue 
WI= Wipe 
L - Liquid 

Date/Time 

C, -Z-=t. ~ (' 
Dale/Time 

/ u 'fvJ . 

V = Vegclaliosi 
X a Olhcr 

== 
-=~ 
.. -.Ji 
== 
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WELL LISTED IN THE 1995 100-HR-3 ROUND 9 SAl\tlPLING 

199-H3-1 
199-H4-10 
199-H4-13 
199-H4-15A 
199-H4-15CS 
199-H4-16 
199-H4-17 
199-H4-45 
199-H4-46 
199-H4-47 
199-H4-48 
199-H4-49 
199-HS-lA 
199-H6-1 
199-H4-3 
199-H4-4 
199-:H4-5 
199~H4-6 
199-H4-11 
199-H4-14 
199-H3-2A 
199-H3-2C 
199-H4-12A 
199-H4-12C 
699-96-43 
699-97-43 

., .. 

022 



t 
, l' 

Environn;iental £Re· 
Restoration Team· 
Contractor I t 

Job No. 22192 
Wdtlm1!..-R&qllimd: NO 
COi: NIA 

Interoffice Memorandum 

. TO: 

COPIES: 

W. S. Thompson 

R. L. Biggerstaff 

. N3-06 

H4-91 

DATE: 

FROM: 

SUBJECT: 1995 Round 9 sampling for 100-HR-3 

OU: 100-Hlt-3 
TSD: NIA 
EllA: NIA 
~Cale: 58'0 

June 13; 1995 \ n 
S. K. De Mers {J~ 
Radiological Co~ 
NJ-06/376-2764 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. 

All except one of the wells listed in the attachment were reviewed for radiological content based 
on the previous 4 years of sampling data. No well listed has a /3 activity in excess of 100,000 
pCi/1 ( < .1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
D.O.T. limit). The highest activity in recent samples is 773 pCi/1 /3 and 50 pCi/1 a. 

The remaining wells are in locations that do not provide a credible path whereby they could 
become contaminated at the above listed levels. 

Radiological monitoring during sampling will only be required if the wells are located in 
radiological areas or if the wells themselves are labeled with radiological stickers. 
Monitoring requirements· for down hQle work such as pump removal will be determined based on 
the history of each well on a case by case basis. · 

skd 
-~ 
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SAMPLE Cl-:IECK-IN LIST 

WHC-SOW:-93-0003 
Revision 4 

Date/Time Received: (8 • 19 ·'l~ / 04w 
l 

SDGI: f\./V: 
SAF I: Work Order Number: ,-...1\k --=-_;;.._ _____ _ '> 9£ -~ 2 ---=--=:;....i... __ 

Shipping Container ID: ~o"'W ::CC Chain of Custody I 

1. Custody Seals on shipping co_ntainer intact? 

2. Custody Seals dated and signed? 

3. 

4. 

5. 

6. 

7. 

tj Dr 
Sample temperature-----------~------

Vermiculite/packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Samples have: 

AAA-
Yes ~ No [ ] 

Yes N No [ ] 

Wet [ ] Dry p,.J 

Yes [>1 No [ ] 

Yes [' ] No DJ 

tape __ hazard labels 
---x--custody seals X appropriate sample labels 

8. Samples are: 
X in good condition __ leaking 

__ broken . __ have air bubbles 

9. Is the information on the COC and Sample bottles in agreement? 

Yest><(' No [] 

Notes: --------------------------'----

33 
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L O C· K. H E E D M A II T I N 

Sample Login 
Login Review Checklist 

Lot Number L '--/<!.¼ 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

4. Are ail analyses on the COC logged in for the 
appropriate samples? 

5. Are all analyses logged in for the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

LOGIN CHAIN OE CUSTODY 

1. Are the collect, receive, and due dates correct 
for every sample? 

2. Have all appropriate comments been indicated in 
the comment section? 

· SAMPLE RECEIVING CHECKLIST. 

. 1. Are ·all discrepancies between the COC and the login 
noted (if applicable)? 

primary review signature 

YES NO NIA Comment 

l 
t -

1_ 

y 

L 

L 
m ND NIA Comment 

_x 

_x 

YES ND NIA Comment 

x 



· Lockheed ~nalytical Services 
Sample Receiving Checklist 

w Client N~e: ~ ... 1.~\ ~ ~ 
COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 
temperature of temp. blank upon receipt: . 

custody seal• intact 
chain of custody praent 
blue ice (or equiv.) prelCIDt/frozm 

rad survey completed 

SAMPLE CONDfflON UPON RECEIPT 

all bottle• labeled 
samples intact 
proper container uaod for llllllplc type 
sample volume sufficient for analysil 

proper pres. indicated on the COC 

VOA'• contain headapacc 
are samples bi-phuic (if 10, indicate llllDple ID'S): 

MISCELLANEOUS ITEMS 

samples with short holding timca 

samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

A -

Completed by / date: ---.M.Ar.~ 
Smt to the client (date/initial•): 

Job No. 

LJ·t -
Y• 

)( 

" \( 

y 

Yea 

)( 

" }( 

'I. 
)( 

Yea 

le•/, r7S-

N«a: • • codM:I lllo a,ppniprialo est( of QJ' ,tbc~lu ~ lflOII"'""' 

L'-t~J5? Cooler ID: 

No • Com.maib/Diacrq,encica 

No • Commad.1/Diacrq,ancia 

IJ1A-
~ 

No • Commad.1/Diacrcpancica 
y 
)(' 

•• Climt'• llignature upon receipt: 

•• ..- plouo lVf.Wrblaiafoaullaa _, l'dl1nl rll ~c lo t.6o~ CIR (}l'l0.J6l-ll46 
I~ ,......_ ·~ 
I~ o 
I~ N 
I '--'\ '.) 

1-t\version 2.0 (11/11/94) 

Page 1 of 

-· 

·~~ 
':,·-;G"~ 

-LJsiJ. 
-~ 

r ..... ,:.,, 
-~ 
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Lockh.eed Anal yt ica l Laboratory. 
SAMPLE SUMMARY. REPORT (su02) 

Bechtel Hanford, Inc.* Richland, WA 
~ . 

1::1:,:,;,:R-n=@W@ftiftt,:;:::;;:,:,t;;:,:i;;:wntt:til@,:ll!pme:t:Nmnb~~t::t:,,:tt;,t:J,t::;;:.rr:r=tttMatr:i:i'ttt:;:,;::;)t:tMethdd=:i:=:,=::=':t::;:;:ttttr 

BOG079 -

BOGOBO -

REPORT TYPE -

L4838-l 
L4838-2 
L4838-3 · 
L4838-3 
L4838-3 
L4838-3 
L4838-3 
L4838-3 
L4838-4 
L4838-5 
L4838-6 
L4838-7 
L4838-8 
L4838-8 
L4838-8 
L4838-17 
L4838-18 

L4838-22 

L4838-23 
L4838-23 
L4838-23 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Filt H20 

Water 
Water 
Water 

SCREENING -
6010 ICP METALS 
300.0 CHLORIDE-
300. 0 FLUORIDE -
300.0 NITRATE -
300.0 NITRITE-
300.0 PHOSPHATE 
300.0 SULFATE-
353.2 NITRATE -
180 .1 TURBIDITY 
9030 SULFIDE .... 
350 .1 NH3/N -
GR ALP/BETA LAL 
SR-90 LAL-0196 -
LI-ISOTOPIC LAL-
TRITIUMAH3) LAL 
TC-99 L L-0169 -

6010 ICP METALS 

EDD - DISK DEL: 
INORG TYPE 4A R 
RAD RPT TYPE 4F 

028 



·Sample Results 

jclient Sample ID: BOG079 jDate Collected: 27-JUN-95 

jMatrix: Water jDate Received: 29-JUN-95 

!Percent Solids: N/A 

pf~j~fi: it ·oata) :\ ~~~~tio ~~p1#irig f~liH~r~~:>.: 
=ttifuit:r• .;::.:.•,• ..... 

::::::::::::::=::r:::::::.:::: ·:··:. 

Turbidity NTU 180.1 0.61 N/A 29-JUN-95 24771 L4838-5 

Chloride mg/L 300.0 5.6 0.020 29-JUN-95 24769 L4838-3 

Fluoride mg/L 300.0 0.27 0.10 29-JUN-95 24772 L4838-3 

Nitrate-N mg/L 300.0 3.0 0.020 29-JUN-95 24766 L4838-3 

Nitrite-N mg/L 300.0 < 0.002 0.010 U. 29-JUN-95 24767 L4838-3 

Ortho Phosphate mg/L 300.0 0.034 0.10 B 29-JUN-95 24768 L4838-3 

Sul fate mg/L 300.0 32. 0.10 29-JUN-95 24770 L4838-3 

Arrmonia Nitrogen mg/L 350.1 < 0.020 0.050 u 06-JUL-95 24789 L4838-7 

Nitrate-Nitrite-Nitrogen mg/L 353.2 3.3 0.050 05-JUL-95 24790 L4838-4 

Sulfide mg/L 9030 < 1.0 3.0 u 01-JUL-95 24793 L4838-6 

03C 



l~tt:; 1/1 :i~!;J.'-f,fC'HJ.~t Analytical Laboratory 
,'/1,1 I .,,,p ll~ <ll· ~ 1't,r .l 

, Non"'~tals Analytical Data 
Technlcal Review Checklist 

(Analyst) 

Client(s} Name: LAL Batch ID: :·· Co1.;~)\,\.. . ' . 

Methe>d No:.··. 

· .. 
:. .. 

··•.•·N~::: .. ::·\:. . . : 

. :.:. ·• .. •:-.. : pescriptf on .... ::-· .. 
.Yes . Comments 

.. 
.. -,.·. ':•···· -:- .,_.:-·-•.. ••:•· 

Completeness Review / 
1. Was required method/SOP followed? 

2. Are fill raw data available and labeled properly (e.g., .,,-

methods used, units, sample IDs, dilution factors, reruns)? 

3. Are .§.!! nonconformities in the raw data noted and/or 
✓ 

explained? 

4. Were all the client samples analyzed for all constituents / 
and QC as specified on the LAL Bench Sheets 7 

Data Quality Assessment / 

5. Were samples properly preserved and analyzed within the 
method-specified holding time 7 

6. Are instrument calibration criteria met? ✓ 

7. Are initial and continuing calibration verification data v 
(bracketing the samples of interest) within criteria? 

8. Are bracketing initial and continuing calibration blank data 
within criteria 7 

/ 

9. Are matrix spike and/or matrix spike duplicate (if required) / 
recovery data within criteria? 

10. Are method blank data within criteria? / 

11. Are duplicate precision data within criteria 7 ✓ 

12. Are laboratory control sample data within criteria? / 

· 13. Has spike verification been performed adequately? ✓ LAL /D(sJ: Mlnitla/s: 
LA. t~i--3 

14. Has the status been updated in the ACS 7 ✓ 

Notes and comments: 

·- '™ -

.... · 

-·~i:il:&\18&:IJNaJfhi;:i1Bifa,s·:agiible;•analfircam1~.ii:::am;the:Jmffa1atr;e~~-
. 1-,;,4r--:::ft-+.... -- · 0c.\3D '75 -11~ ~s 

Analyst's Signature/Data acondery Reviewer's Initials/Data O 6 ~ 



Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

Analyst. Name (Prin 

Client(sl Name: 

Method No: ·~~•~1•·•· · .. · ··.•··••t;~• \i~L .: 

Completeness Review 
1. Was required method/SOP followed? 

2. Are all raw data available and labeled properly (e.g., 
methods used, units, sample IDs, dilution factors, reruns)? 

3. Are all nonconformities in the raw data noted and/or 
explained? 

4. Were all the client samples analyzed for all constituents 
and QC as specified on the LAL Bench Sheets? 

Data Quality Assessment 
5. Were samples properly preserved and analyzed within the 

method-specified holding time? 

6. Are instrument calibration criteria met? 

7. Are initial and continuing calibration verification data 
(bracketing the samples of interest) within criteria? 

8. Are bracketing initial and continuing calibration blank data 
within criteria? 

. 9. Are matrix spike and/or matrix spike duplicate (if required) 
recovery data within criteria? 

10. Are method blank data within criteria? 

11. Are duplicate precision data within criteria? 

12. Are laboratory control sample data within criteria? 

13. Has spike verification been performed adequately? 

14. Has the status been updated in the ACS? 

Notes and comments: 

•· Analysis· Date;:/ 
. LAL Batch ID: 

./ 

/ 

/ 

/ 

/ 

✓ 

./ 
LAL ID(s): A / SVP Initials: 

I// l4t3~~7 
✓ 

V 

r.===-========-===-=================-================:!I 

.lf'll~:~';:f 4il}:illi:h~r;ifi~11Mwsar1.g1merafilttH'.cimplfl6.?-;11Wt.tfltthe:Jmtafo.rn:lfo.tklif..tct 

&t- .:;z I .?-/j.r 
Secondary Reviewer's Initials/Date _1 ~ 

H:\0-11\QA\dalac:llell.lnll 



Method: 9030 Reactfve, Total . 
Batch: 629-fw1 , 629-bh 

Sample Analysis: 

ICV 7.30 100 10.0 
ICBt ':)(:!:})it ftitt\l()I05HHU=t::tftt1IO.t =tt/J)rn1Qi0\ 
pb 10.05 100 10.0 
Jcitt@ftl@f) \ftt:t:::te:not lftt:t:tf):QO( t:t/:\IH10~0¥ 

Analyst: Mike Nys 
AnaJysis Date: 7/1 /95 

10.954 mg/l 
f)Ol®Offffi.glJ!/lttt 

0.000 mg/l 

l4839-14 10.00 200 10.0 50 ml 0.398 mg/l 
•C4S39?l4Pi flt 1tIJO/t'Q.l ttJJ=tt\J~QQJ '=Jtt=UJ'.PiQ:) 
l4838-6 10.00 200 10.0 

?] :/({pQ?mL:? }§0~$.$8/}ijf··•-• .i]J=f/\ \ td)JfRPD/ ·\/' 
200 mL 0.100 mg/L 

U483s+aOrt t:::::::rn::rtio;:oo.=r t:t:t:rtfmgoor r:1tr11oiot: {Hitt/ 200in.'liliJJQ~J:OQt]riglJ;i]@=:@: f=t'{ttf8PDtt{d) 
l4838-6S 8.00 200 10.0 200 ml 4.083 mg/l 102.6% REC 

CCV@:f:ft1:=tJftttt=lOi20::d=t ]!t?/)1:00.f tf ':fiJ=siO.\ :::Jt3.:1:Jl)rigt:,#:tt/Ht 97\69fi='REC:::::-=: 
CCB 10.10 100 · 10.0 1 -0.199 mg/l 

Q.C. Standards: 

True Value of lCS • 7.96 mg/l from 1.00 ml stock #95136 at 796 mg/L. 
True Value of ICV • 11.34 mg/l from 1.50 ml stock #95298 at 756 mg/l. 
True Value of CCV= 19.9 mg/l from 2.50 ml stock #95136. 
True Value of MS= 3.98 mg/l from 1.00.ml stock #95136 diluted to 200 ml. 

Calculations: 

Sulfide (mg/l) = [(A*BHC*D) • 16,000) / ml sample• 4 

Where: 
A = ml iodine added; 
B = normality of iodine; 
C = ml titration; 
D = normality titrant; 
4. = The dilution factor m,rn the reactivity part of the analysis 

(50 ml sample to so·mL of scrubber solution, then diluted to 200 ml) 

Sulfide (mWi(g) ~ [(A*BHC*D) • 16,000) I g sample• 1.333 . . . 

Where: 
A • ml Iodine added: 
B = normality of Iodine; 
C. = ml titration; 
D· = normality titrant; . 

. : 1.333 = The correction factor from the titrimetric part of the analysis 
(filial volume of scrubber solution is 200 ml, but only 150 ml 
is used for the sulfi~e analysis [200/150 = 1.333).) 

146 



Standardization of Thlosulfate: 

100.0 1.0 0.010123 

Titration: 
·•: '\riil~s\:{ ? t\ Ave>•, ? ?Thiosulfate· 

11.40 .. 11 -~~o , \fiibi~biy: . 
11.40 0.02489 
11.40 

Standardization of Iodine: 
10.00 ml 

Titration: 
\: mrsc•>: .. ,.: ,,/Ave;,, <1odm.e .. ,.··.· .. ::. 

1 o.o5 1 o.o5o )Norma11tyi 
10.05 0.02502 
10.05 

147 



· Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

Completeness Review 
1. Was required method/SOP followed? 

2. 

3. 

Are .!!!!. raw data available and labeled properly (e.g., 
methods used, units, sample IDs, dilution factors, reruns)? 

Are i!!! nonconformities in the raw data noted and/or 
explained? 

4. Were all the client samples analyzed for all constituents 
and QC as specified on the LAL Bench Sheets 7 

Data Quality Assessment 
5. Were samples properly preserved and analyzed within the 

method-specified holding time? 

6. 

7. 

8. 

9. 

Are instrument calibration criteria met? 

Are initial and continuing calibration verification data 
(bracketing the samples of interest) within criteria? 

Are bracketing initial and continuing calibration bla.nk data 
within criteria? 

Are matrix spike and/or matrix spike duplicate (if required) 
recovery data within criteria? 

10. Are method blank data within criteria? 

11. Are duplicate precision data within criteria? 

12. Are laboratory control sample data within criteria? 

13. Has spike verification been performed adequately? 

14. Has the status been updated in the ACS? 

Notes and comments: · 

./ 

✓ 

/ 

✓ 

✓ 

✓ 

/ 

. : 
//«' :_-,·•·_: ·co·•·mm·· . e.-n· .. :ta·· . • _:·_••- -... · .-·-:·-. .-.. :::•·:=:)~\\:'.-·;·-·:-··. 

LAL ID(s): 

lA. 'ts°':> 1i ~ ~ 
SVP /nitlals: 

€ L )-f 

P.==m=======-============--=====-===============::!11 

D1 bt, 
-:;/r/'JS-

nalyst's Signature/Date Secondary Reviewer's Initials/Date 12~ 
H:\0-11\0A\.,...,,_Jno 



96 ~ i)~ ze ·~ 11 ~Jali 
i CLP 

1 
INORGlUH·c ANALYSES DATA SHEET 

CLIENT ID·NO. 
' . 

BOG080 
Lab Name: L.A.S. ---------- Contract:.BECHTEL HA 

Lab Code: LOCK Case No;: 629BHD SAS No.:_ SDG No. : LK483 8 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

---
Lab Sample ID: L4838-22 

Date Received: 06/29/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 29.0 u p 
7440-36-0 Antimony- 58.0 u p -
7440-38-2 Arsenic - 98.0 u p -
7440-39-3· Barium 25.8 -B p 
7440-41-7 BeryllI'um 1.0 u p -
7440-43-9 Cadmium 5.0 U· p -
7440-70-2 Calcium- 43400 -p 
7440-47-3 Chromium 9.1 B p -
7440-48-4 Cobalt - 6.0 -u p 
7440-50-8 Copper- 3.0 u p -
7439-89-6 Iron 13.7 B p -
7439-92-1 Lead 56.0 -u p -7439-95-4 Magnesium 10300 p 
7439-96-5 Manganese 2.0 u p -
7440-02-0 Nickel 15.0 u p -
7440-09-7 Potassium 4960 -B p 
7782-49-2 Selenium 108 B p -
7440-22-4 Silver 4.0 u p -
7440-23-5 Sodium-- 14800 p -
7440-28-0 Thallium 50.0 u p -
7440-62-2 Vanadium- 10.0 -B p 
7440-66-6 Zinc - 4.0 u p --

- -
- -
- -

Color Bef.ore: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

. FORM; I - IN 
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Lab Name: L.A.S. 

Lab Code: LOCK 

CLP 

. 1 
INORGANIC ANALYS~S DATA SHEET 

______ _.;._ __ _ Contract: BECHTEL_HA 

Case No.: 629BHT SAS No.: 

CLIENT ID NO . 

BOG079 

SDG No.: LK4838 

Matrix (soil/water): WATER 

Level (low /med) : 

% Solids: 

LOW 

0.0 

Lab Sample ID: 14838-2 

Date Received: 06/29/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 31. 9 B 
Antimony- 58.0 u 
Arsenic - 98.0 u 
Barium 27.0 B 
Beryllium 1.0 u 
Cadmium 5.0 U. 
Calcium- 42800 
Chromium 14.5 -
Cobalt - 6.0 u 
Copper= 3.0 u 
Iron 144 
Lead 56.0 u 

10600 Magnesium 
Manganese 5.3 B 
Nickel 15.0 u 
Potassium 4980 B 
Selenium 87.0 u 
Silver 4.0 u 
Sodium-- 15300 
Thallium 50.0 u 
Vanadium- 10.5 B 
Zinc - 7.6 B 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I -- IN 

Q M 

p 
-p -p -p -p -p -p 
-p -p -p 

p-
-p -p -p -p -p -p -p -p -p -p 

p-
-

-
-
-
Texture: 

Artifacts: 
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. 9t~llo~Mh~~e6Analytical Laboratory 
Metals Analytical Data 

Technical Review Checklist 
(Analyst) 

Analyst Name (Print): J. L,,ulner Instrument: 7JA ICP 611: 

Batch Number Client Name Code Comments 

Method: GOltJ 

8-h&i- ACS 
inch- YIN UDCl• I_, YIN 

7a6 ccrs ( D,lul1cN~ )- Ok Dr ,v. y y 

706 ti /3.., If (J'~en,,i11.s) to ( .306 I, - ZN) RED/ 

6-29/:,h 7 y y 

6"2Sl,h D y y 

10 Prep Blank data wa11 not within criteria 
1 1 Laboratory Control Sample wa11 not within criteria 
1 2 Duplicate Precision was not met 
1 3 Matrix Spike recovery was not within criteria 
00 Other 

D•cripuon Y• No Ccmmenu 

Completenea• Review 
ti 1. Were the standard operating procedure& (SOP) followed? 

2. Are .!!.!! rew data eveileble end labeled properly (e.g., methods u&11d, 
units, sample IDs, dilution factoro, rerun• )? t/ 

3. Are all abnormalitiH in the raw data noted end/or explained? ,I 

4. Were .fill the client samples analyzed for all constituents and QC as 
11pecified on the LAL Bench Sh1111t•~-

✓ 

D• ta Quality A•• • •ment 
5. Was the sample properly pre• erved and analyzed within the method- ✓ 

specified holding time? 

6. Were the instrument calibration criteria met? ,I 

7. Are the initial and continuing calibration verification samples data 
bracketing the sample• of intare• t within criterie? 

,I 

8. Are the bracketing initial and continuing calibration blank data within 
criteria? 

,I 

·s. For /CP Only: Ara the interference check atandard recovery data within 
✓ criteria? 

Notes and comments: 

(la} Pi, ( .IGJY.) u@PI. ( 22t.) Oue {4 ~.;,,np/11 l•siure ( n?tza',.,,n) & N,;~-un,f<1rm,"iff 

(II)_,} 1',111' 8/.;,n/.· ~ .Jo6 ,r" · zN-

I cenify, to the be.t of my lcnowl«l(le, tJ.t the datll .,. •ccaptable end in compliance with the aboratorv polk:Ma end client reque.t11, 
ext:ept •• noted above . 

.---L.✓.;1, / . '" 13 ,/~I !IS 
~ · Analyst ~ignature/Date 

J:,,. ,./ ,t.,·ru1'n~r 

Secafuiarv Reviewer Initials/Date 

/'o.- J. ;6:-,"r_,J~ 
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ICP RUN LOG 

DaJ~: /2 ,/41 9S 

Analyst: J L,m;lnv 

Start 'llm~: /G,1,8 --------
End 'lune: 2 2 3 2 ---------

Sensitivity Check (10 PP• M• I Io w- c.): ----'2=-~g,..;;;..'11 _______ ...,...... ________ _ 

ICP File Folder: __ J __ s ..... u .... 9'""'g ___ ,,,..._. o=B=/:".__ _____________ _ 

I BATCH# I COMMENTS I 
7obcds ( Ddul1cN~) OK j!, No - C"Mplei~· 

7oGtt /?ecl,!Jes-t /?eyu,red - SoG /'Ph Zn ,n prer hl,anJ. 

629hh T Ok - C.,,-r,,=,/•ili-

6'2JM,D tJI< ·- C<J,~lstc. 

-
ul--· --

c~ 

~ /1 ,IJI 

---~ -------
ANALYST: ~.;L ,L · « 4: dL-arlr?«c DATE: ,.;- u~/ ~5 ~ , ___,...=;....;.,;.,_ _____ _ 

11u samplt loadblf ~ an bpt in a J-rillr bind,r ntzt ta tJu ilutnuntnt and will b, bowtd u nttdtd. 

REVIEWER:-------------
DATE: ________ _ 

LAL-95-LQG-0733 

000147 201 Page ____ _ 



ICP RUN:LOG - QC REFERENCE PAGE 

. 11 30bll 

_JI SOURCE I WT NUMBER I · PRE';,~TION I EXPIRATION I DATE 

ICY t11sr/,..,,,,,-,...~;.,_ 11< .. t.,,.) "iS~A ,rj7/9c- ,01I/qs 

MICV NIST qs11-a d /;?-F,~ C, I I /qt, 

CRI JrK•'"~O'l•:~ vC'.,t'V•~S "'!SIi& • I z.e,/9~ q / 1 Jq~ 

ICSA II "f10,-a·1c;• 1T - 411 /qt, 

ICSAB ,, q101e·,s-tJ3 - q/ I /qs . 

STDA .. '15"06::1.. -~/,/'if; 'ti 1 /q~ 

STDB ,, 
'1501J'l •3 1 I 6/,S "1 / 1 Jq5 

SPIKE A I nc1---.-.:~ ll~ft-+ures <t S"OEi <t ~lsoi,s "t/1/'IS' 

SPIKE B Pio~'"°' - "-""". A~sr:c _ <t1011ni:;o.z; - z/z.8/'i6 

SPIKEC hu,.-c.o.~i" IJ-r-,tul"I!'"> "s-osq 3/ ,e/9s II/ 1/qs" 

II Fe.EE Si: a,e. II q5'",~3 5/3/9s- '1/1/'15 

TC.LP Swci ke. II ~S"l I B <#/zB/95 Q;. /q5 

Pagt prepand by: __ ___,.r,,A«c.::-=..iet~·==-:>'----------
7 

lJau: _ __::::O.L.7_.,.3'.-"-uL-1 '1.r.::,S',:._ __ 

Rniewtr. __________________ _ 
Datt: -------

LAL-95-LOG-0733 

Page 000306 
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LOCKHEED ANALYTICAL SERVICES 

:RAD DATA REPORT (ra01) 
i 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG079 

Date Collected: 27-JUN-95 

Matrix: 

Gross Alpha 
Gross Beta 
Total radio-strontium 
U-233/4 
U-235 
U-238 

Water 

19-JUL-95 GR ALP/BETA LAL-0060 24940 
19-JUL-95 GR ALP/BETA LAL-0060-24940 
11-JUL-95 SR-90:LAL-0196_24941-
12-JUL-95 U-ISOTOPIC LAL-0108 24942 
12-JUL-95 U-ISOTOPIC LAL-0108-24942 
12-JUL-95 U-ISOTOPIC LAL-0108=24942 

Page 2 

1.3 
5.1 
-0.14 
1.47 
0.45 
1.05 

LAL Sample ID: L4838-8 

Date Received: 29-JUN-95 

Login Number: L4838 

1.4 2.3 
1. 7 2.4 
0.52 0.92 
0.38 0.17 
0.21 0.11 
0.32 0. 17 

C pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
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H-3 

lOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01)· 

Bechtel Hanford, Inc.'* Richland, WA 

Bechtel Hahford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG079 

Date Collected: 27-JUN-95 

Matrix: Water 

21-JUL-95· TRITIUM(H3) LAL-0066_24943 

Page 3 

520 

LAL Sample ID: L4838-17 

Date Received: 29-JUN-95 

Login Number: L4838 

240 250 pCi/L 

309 



Tc-99 

' lOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.·* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BDG079 

Date Collected: 27-JUN-95 

Matrix: Water 

19-JUL-95 TC-99 LAL-0169_24944 

Page 4 

5.3 

LAL Sample ID: L4838-18 

Date Received: 29-JUN-95 

Login Number: L4838 

8.6 10. pCi/L 

310 



([ertif ica:te THIS IS A PHOTOCOPY OF THE CERTlrlCA -
WHICH IS BEING MAJLEO TO YOU UNDER 
SEPARATE COVER. 

Standard Reference Material 4321B 
· Alpha-Particle Solution Standard 

Radionuclide 

Source identification 

· Source description 

Source mass 

Solution composition 

Uranium concentration 

Reference time 

Radioactivity concentration 

Overall uncertainty 

Measuring insuument 

Half life 

Natural Uranium 

SRM 4321B 

Uquid in 5-mL Bame-sealed glass 
ampoule · 

Approximately S.3 grams 

Natural uranium in 1-molar nitric 

~ 
0.01998 g 1·1 

1200 EST 1anuary l, 199'2 i J.. L).. 

Ua238: 246.7 Bq g•,J ~ O: ~'\S ,\ ~\ 
U-235: 11.35 Bq f 1 

u-234: 237.6 Bq r1 

U-238: 0.87· percent <1> • 
U-235: 0.96 percent 
U-234: 1.86 percent 

Mm specrrometer. silicon surface-barrier 
detecmr, and 4r(a+~) liquid-scintillation . 
counter (2) 

U-238: (4.468: 0.005) x 1<1 years (J) 

U-235: (7.m7 : 0.011) x 10' yean 
U-234: (2.454 : 0.006) x 10' years 

. This standard reference material was prepared in the Physic:I Laboratory, Ioniziag Radiation 
Division. Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg. MD 
February, 199'l 

William P. Reed, Chief 
Standard Reference Materials Program 

•Notes on back 
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(1) 

• 
. ' 

I-. I I 

NOTES 

' 

Individual uncertainties have the significance of one standard deviation of the mean, or 
an approximation thereof. The combined uncertainty is the individual uncertainties 
shown below added in quadrature. Toe overall uncertainty is taken to be three times the 
combined unccnainty. · 

snTJR("'P OF UNCl='R.T ATN'n" TTNr1;:~TATNT'-' (%' 

U-238 U-235 U-234 

a) uranium assay of SRM %0 0.02 0.02 0.02 

b) uranium atom ratio 0.01 0.07 o.so 
c) quantitative dissolution 0.25 0.25 0.25 

d) gravimetric measurements 0.10 0.10 0.10 

e) half life 0.11 0.16 0.24 

Combined uncertainty 0.29 0.32 0.62 

x3 x3 x3 

Overall uncertaintv n.R7 n Wi 1 ~fl\ 

SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and ·weighed 
piece of well-characterized natural uranium metal. This natural uranium metal was 
formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM 
4321B was carfully eumined using thennal-ionization mass spectrometry, silicon surface­
barrier alpha-particle spectrometry, and 41T(a+/3) liquid-scintillation counting. The values 
that we recommend for the U-234/U-238 atom ratio and alpha-panicle-emission-rate ratio 
in SRM 4321B are (5.29 z 0.02) x 10-' and 0.963 z 0.003, respectively. (Sec the 
Information for Usen of SRM 4321 and SRM 4321B, Natural Uranium Solution.) 

(3) Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.. 
New York (1986). 

• For further information please contact Dr. LL Lucas, (301) 97S-5546; or J.M. Calhoun, (301) 
975-5S38. 

SRM4321B 
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NOTES 

(l) Individual uncertainties have the significance of one standard deviation 
of the mean, or an approximation thereof. The combined uncertainty is 
the individual uncertainties shown below added in q~dratura. The 
overall uncertainty is taken to be three times the combined uncertainty. 

Source of uncertainty 

a) original calibration of SRM 960 

b) quantitative dissolution 

c) gravimetric measurements 

d) half life 

Combined uncertainty 

Overall uncertainty 

Uncertainty(%) 

U-238 U-235 U-234 

0.01 

0.01 

0.07 

0.07 

0.12 
* 3 
0.36 

a.as 

0.07 

0.07 

0.07 

0.13 
* 3 
o. 3!} 

0.28 

0.07 

0.07 

0.41 

0.51 
* 3 
1.53 

(2) SRM 4321 was prepared by quantitatively dissolving a piece of natural 
uranium metal (SRM 960) that had been characterized by quantitative 
assay and by mass spectrometry. 

( 3) Radioactive Decay Data Tables, D.C. Kocher, OOE/TIC-11026 (1981). 

For further information call Larry Lucas at (301) 97S-5546. 

SRM 4321 
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UNITEC BTATEIEI CEPARTMENT CF CCMMEFIC: 
Naclanaa ln•acuc• af Bcand•ra• • nd Tec:nnalagy 
Gao~g. Marv•....a 20999 · 

Dear Customer: 

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety 
Data Sheet (MSDS), 4321B, U-238 is excluded from 
coverage in our regular MSDS system of more than 100 sheets for one or more of the following 
reasons: 

1 • 

2 • 

3 • 

4 D 

5 • 

6 

7 • 

The SRM is an article, as. that word is defined in paragraph (c) of section 
1910.1200 of title 29 of the Code of Federal Regulations which docs not release or 
otherwise result in exposure to a hazardous chemical, under normal conditions of 
use. 

The SRM has been determined to be non-hazardous by the National Institute of 
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of 
the Code of Federal Regulations. The SRM will not release or otherwise result in 
exposure to a hazardous chemical under normal conditions of use. 

The SRM is a pesticide or hazardous waste labeled according to regulations issued 
by the Environmental protection Agency. 

The SRM is a food, food additive, or drug labeled according to regulations issued 
by the Food and Drug Administration. 

The SRM is a wine labeled according to regulations issued by the Bureau of 
Alcohol, Tobacco, and Firearms. 

The SRM is a radioactive material labeled according to regulations issued by the 
Nuclear Regulatory Commission. The Shipper's Declaration form included with 
the shipment states chemical form, physical state, and activity of SRM. 

The SRM is a tobacco or tobacco product, ~ or wood product which is 
exempted by paragraph (b) (5) (ii) and (iill of section 1910.1200 of title 29 of the 
Code of Federal Regulations from the provisions of that section. 

• If we can be of auistancc to you in regard to this matter, or any issue related to SRMs, please do 
not hesitate to write to me. 

Sincerely, 

-~~-~ 
Stanley o: Rasberry · 7 
Chief . 
Office of Standard Reference Materials 
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INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: U-238 ·vendor: NIST 

Activity of Standard Received: 0.035338 uCi Vendor 1.0. # 

Weight of Standard Received (g): 5.3 g· LAL 1.0. I: AA9804 

Standard Activity (pCi/g): 6.67E + 03 aCi/g NIST Tracut>&. 7 yea 

Halflife in Years or Days: 4.468E + 09 vrs Cartificata I: SRM4321B 

Reference Date: 1 /1 /92 Receiver's Name: Kevin Free 
. 

Date Received: 8/19/93 

Primary· Dlutian: . ··• 

Balance Verification 7: 

Diluent Used: 

a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g,: 

c: Total diluted weight (g,: 

d: Total Diluted Volume (ml) 

yu 

1 M HNO3 

8.87E+03 pCilg 

5.23707 A 

132.03 A 

128.28 ml 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ): _2_.64 ____ 5_E_+_o_2 ______ pe ___ 11q ________ _ 
,,,:.'1--

f: Calculated 0..., of l •li· dCWII (glml) [c / dl: 1.029E+OO g/ml. 

"" . 
g: Activity of Diludlll._.. ValurM (pCJ/ml) [e • fl: 2.722E+02 pCl/ml. 

h. Dilution logbook 1.0. I: LAL-93-4 7 4-14-1 

Prepared By: -------- Pr9pamion Data: ___ 8_/2_0_/9 __ 3 ____ _ 

Reviawed By: -------- Review Datil: _______ _ 

Purity/Crou Check Performed By: _______ _ Check Data: _______ _ 

346 



. ~ f 1 jl ~Ii tt -:"? tj I ~-I· tl "'~ 
:5~oJ = er __ LZ~_-_2___!....3.J,![:_· :_l _;i_, _1.:1,....:.·· ._t,_i,,_~'_··_·:_)_l ______ _ Notebook No. !:..Jj_ 

Continued From P3ge ____ _ 

SECONDARY /WORKING LEVE:L 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: {).-239" 

Parent Barcode Number 

Vendor or Certificate 1.0. JI of Parent Standard: 

Diluted Source Logbook I. D. JI: f 3 - '17 '-I -I ff - I 
Balance Verification?: 

Diluent Used: l H f-bJ0.,3 

Dilution 

•Diluent: 

•Density of diluent (g/mll: 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: Ill-I- 5! g 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: 

f: Activity of Dilution (a • b / d): 

·oilution Logbook 1.0. #: 

P'.epared By: ~ W ~ 
Aev;ewed By: . ~ j.l..;l;t;_ 

Preparation Date: 

Review Date: 

'II the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 

can be performed without II density conversion. If the diluent changes, 11 weighted proportion density conversion is necessary. 

Read and Understood By 

347 
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, pROJECT {). - 2? 21· Continued From Page ___ _ 

~ I I I I I I I I I I I I I I I . I I I I I I I I I I I I I I 

CALIBRATION OF 0-232 

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AG1-X8 column in 9M 
HCI for removal of daughter products. U-232 was stripped off with 0.5 M HCl at the end of the procedure. 
Tb.is solution was taken down to dryness. It was then brought up in 2 M HNO3 to 500 mL. Calibration of this 
tracer was performed with 0.5 mL U-238 (11.44 pCi/mL, ~77-30-1) and samples '1rere counted for 10 hours. 

CHILD ID 0-232 GROSS 0-238 GROSS CALCULATED 0-232 
COUNTS per 0.5 mL COUNTS VALUE IN pCi/0.5m.L 

0160595 1727.7 1956.6 5.05 

0260595 1806.8 2007.8 5.15 

0360595 1720.9 1911.2 5.15 

0460595 1568.8 1869.1 4.80 

0560595 1557.7 1888.8 4.72 

0660595 1413.9 1660.8 4.87 

4.96 pCi ± 0.18 
pCi/mL 

The value calibrated for this tracer was 9.92 pCi/mL with a precision or ±3.6% 

0-232 Logbook Reference # 95-721-11-1 

Read and Understocc a-,· 

Date 
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.i -

Radioactiv.e Source Test Report 
. - ' . '' . 

Model No.: NA 

Product Code No.: 92/232/19 
Aad,oisotope: 

Description: U-232 alpha tracer solution 

ANSI Classification NA 

U-2-32 Nominal activity: 10 kBq 

Capsule: NA 

Special Form Certificate No.: NA 

Classifiations .,. /»sad on rile testing of specimen sources •nd gi~e the levels upected from production sources. 

Recommended working life: NA 
Sft or/Jer side for expl•n•tion 

Source Measurement Leakage test Contam1na11on 
Serial 

U-232 t test 
number 

Activity date fVpe I type type 
Concentratio * orller side tor descru,r,on of tesrs 

kBq/g , date PIUed date passed date passed 

AE 5292 2.04 = 0.02 I 12 June 1981 NA NA NA 

Notes . 5 ml (nominal) tracer solution of Uranium-232/Th-228 Solution in 2 M HN03 
Th-228 

U-232 
Activity ratio 1.00 ± 0.01 on 11 September 1981 

AKERSHAM IS ACCREDITED BY THE NATIONAL MEASUREMENT ACCREDITATION SERVICE 
(NAHAS) IN THE me. REFERENCE SOURCES SUPPLIED BY ACCREDITED LABORATORIES 
ARE FULLY TRACEABLE TO STANDARDS HELD BY NATIONAL LABORATORIES. RADIAnON 
MEASUREMENT DATA REPORTED IN THIS CERTIFICATE IS TRACEABLE TO THE NATIONAL 
PHYSICAL LABORATORY (NPL) IN TEDDINGTON, ENGLAND. NPL IS TRACEABLE TO THE 
U.S. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) THROUGH THE 
BUREAU INTERNATIONAL DES POIDS ET MESURES (BIPM). 

Customer: Lockheed Analytical Labs 

66610 

Signed: 

Michael Snyder, Product Manager 
Amersham Corporation 
2636 Souln Clearbrcdc Drive, Arlington Heights, IL 60005 
1-{800) 32~ (Toll Free) 

Ameraham Canada-Umtted 
1166 S0utn Service Road West. Oakville, ONT L6L 5171-{416) 847-1166 T,..., ~raa· "IJAl"V"\ ~.,_.,1,::n,n"t,n1io~\ l • JQ.J'V'\\ '10~ .,.~,: , __ .... ,,.. ____ • 

Customer's Order No.: 06LAB1244 

Date: November 8, 1991 
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Continued From Page ___ _ 

CALIBRATION OF U-232 

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AG1-X8 column in 9M 
HCl for removal of daughter products. U-232 was stripped off with 0.5 M HCl at the end of the procedure. 
This solution was taken down to dryness. It was then brought up in 2 M HN03 to 500 mL. Calibration of this 
tracer was performed with 0.5 mL U-238 (11.44 pCi/mL, 94-677-30-1) and samples were counted for 10 hours. 

CIIlLDID U-232 GROSS 0-238 GROSS CALCULATED 0-232 
COUNTS per 0.5 mL COUNTS VALUE IN pCi/0.5mL 

0160595 1727.7 1956.6 5,05 

0260595 1806.8 2007.8 5.15 

0360595 1720.9 1911.2 5.15 

046059S 1568.8 1869.1 4.80 

US60S9S 1557.7 1888.8 4.72 

0660595 1413.9 1660.8 4.87 

4.96 pCi ± 0.18 
pCi/mL 

The value calibrated for this tracer was 9.92 pCi/mL with a precision of ±3,6% 

U-232 Logbook Reference # 9S-721-11-1 

Continued on Page 

Read and Understood By 

Date Signed 
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Description 

U.S. Environmental Protection Agency 
Enviro,:.mentai Monitoring Systems Laboratory-Las Vegas 

Nuclear Radiation Assessment Division 

Calibration Certifi"cate 

4<. (.. , ..i 5 i .3 t '1 .., 

AC.S~~I 
Kl'-) . 
.,-

"•--
111•''"''°_....,I Strontium-90 "•11

·"'•( 28. 6 years 
Homlftal aa, .. ,,., 2 7 11 nano CUfieS ! 
"'0 """'•' "°'""'• 5 , ,... "' ._..,,_, .. ~-•l.__9_4_0_0_3_-_l _____ _. 

Measurement Activity of principal radionuclide 

Useful Ufe 

AclMly-••"'°''hs ........ 
5. 40 ! l nano - .. •I - ( Strontium-90 

•• 0100.._. ••ST-I April 1, 1994 

ActiYi1y of daughter radionuclide 

T"8 pr-.al KIMI\'-• __... ..... 811"8 ....... •-..., 

1 s.4o I I nano--1 ..., ••• 

.,,,.......,. • ....-.. I Yttrium-90 

Total mass of this Mhnion 

I Approximately 5. 0 ·-I 
Method of muauremenc · 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

~ 11111 liwa lliloce • WH -•"'" l,f £MSl-lV 

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1/84 

The manufacturer states that activities other than that of the principal nuclide 
and of its ~•ughter nuclides. if any. were estimated/known to be: 

Im I less than I 
equal to % I of the principal activity 

1121 I less than I 
equal to % I of the ;,,incipal activity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity (1) is not (2) is not (3) is nai 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard error (srn) not greater than 1 I o • l % I 
(The 99. 7" confidence limits are given by t(smt where t is obcained from the student t factor 
for the de9rN of freedom (n-1 )). 

The maximum uncenaimy due to the aunubte systemMic arrors (dilution. coumir19, ~ 
known uncertainty of the standard) is obtained by the saparate arithmetic summation of the 
positive and negative systematic error ( + & - & • ). TheN have been ntimated ncn to UCNd 

1•3.s "'°' 1-3.s "' 
the overall uncenainty (often called accuracy) is an Ntima1e of the possible divergence of 

the qua1ed result from the true value. It is a combination of random error ( t(amJ] at the 99. 7% 
c:onfidenc:9 limits and the wurst cue estimate of the SYMem•tic errors c + 6 • - 6 • I 
The owrall uncertainty is therefor• c:alculatad on the buia of+ [1Csmt +I], - [tesmJ +c53 
and is I+ 4. O "' · (- 4. Q "lof the quoced radio•cliw concencration. 

Thia a • ndardiution is bued on the foUowint •-umptlons of tha principle nudide. its 
daughter nuclidn and impurities (no allow• ~ for error in theN •-umpcions or the 
assumption cf quoted h• ff-life have bNi'I induded in the. a •temenl cf accuracy abovel. 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decays 100 percent by 
beta emission. 

cam. CDilllem par gram of solution: 

30 micrograms strontium 

Preservative: 

Date Certificate Prepared 

Approval Signature 

0.1 M HCl 
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Notebook No. 0 4-14-j 
. · ,td ~i~;:s1~ ~sati 

82 1P .,., ,, ... 
('- ' . '. 

PROJECT -----·--"'~-_ _;_,'· -----'·:._,.· ··..:..: 1 _______ Continued From Page __ _ 

INITIAL STANDARD DILUTION RECORD 

Standard lnformatron: · 

Isotope: · - 0 Vendor: 

,: 

Activity of Standard Received: 1 l.f- uCi Vendor I.D. I 
w.:...i...,;,....l..ll:~----,1 

L Weight of Standard Received (g): 

L Standard Activity (pCi/g): 

9 · 0 g LAL 1.0. #: ------------t 

Halflife in Years or Days: 

Reference Date: ,,.. , , {~ q Receiver's Name: -----------1 
Date Received: 

Primary Dilution 

Balance Verification?: 

Diluent Used: O · l t1 JGI 

a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 

f: Calculated Density of Solution (g/ml) [c / d]: 

g: Activity of Dnution by Volume (pCi/mll le • f]: 

h. Dilution Logbook I.D. #: . 

pCi/ 

g 

ml 

Prepaied By: ~ tJ) ~ Preparation. Date: G ,, j !;' ' '.t t\: 
\.,'Reviewed By: lj'-~ · Review Date: 1,/3 o/~ '-( 

Purity/Cross Check -~rformed B-.,: · Check Date: _______ _ 

, . . . . . ,. 

Signed Date Signed 

1: 

Date 
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Notebook No. 
Continued From Page __ _ 

I I 

SECONDARY I WORKING LEVEL 
ST AND ARD DILUTION RECORD 

Isotope: 

From NIST traceable standard1: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source logbook I.D. I:" 

Balance verification'?: 

Diluent used: 

·onuent: 

•oensity of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. #: 

• 

-:,:ft--·> 8-/tJO-/ 

A.,..-21/I 
,,. - 1~ 

J:. .sT S 11 I '1 G 
'JI-· 0.22;-_ <.o-J 
q· - (J :1J ;- - "1-:l- "J. 

0. I N II /f,)Oj 

0, J iJ /-IN 0:.1 + 

A .... -.:2.41 
-7o 

-s- ()O ~ L 

Prepared by: 

_Reviewed by: 

Preparation date: i /;1. 
_..;...:..~-'-------11 

Review date: (l 

'I( lh• diluent remaina uncha"icd f'rom lhe dilucnl llxd for lhe dilution tource, then a weipt dilution of' a volume unit IOUrcc can be pcnonncd wilhout • 
densit convcnion. Jtlhc dilucne ch• n e1 1 wci hted rtion dcnsil convcnion i1 ncccua 

LAL-91-SOP-0174 

_ -··••·•--- -••, u~v 

Read and Understood By 479 

Date Signed Date 



s /J___ 

CERllFICATE OF CAI•IBRATION 
,, ' I : ,, I 

'ALPHA STANDARD SOLUTION 

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co. 
Half Life: 432. 7 ± o:·s yem 

Cawos No.: 7241 

Source No.: 381-100-1 

DmcripQm of SobOJD 
a. Masa of solution: 
b. Chemical form: 
c. Carrier coateac-
d. .Deasity! 

ltadioimpnuim 

ltecticme:tide Cner•o!Cioo 

P.O.No.: 06LAB1245 

Reference Dale: November 1 1991 

CootliMcl Radioactivity: 0.997 

5.0007 

AmCl3 in 0.5N HCl 
Nooe added 
1.0077 

0.1994 

Medmd of Calillnam 

Weiped aliquou of tbe IIOlulioa were wayed Ulios a liquid ~iatilluim OOUlda'. 

Uwlliimy ofU1 WW 
L Sy.,,.,..,Cic: IIDCCltaWy in imtnamml c:.alibntioa: ±2.0'5 
b. Random UDCCr1ainly in aaay: ±0.7" 
c. Random uncertaimy in weipiq(.1): 
d. To&al um:atamty a& die 99" amfidence level: 

NIST T,....,;;Jity 

Thia ca1ibnaima ia implicidy tl-=-ble to tbe Nalioaal 1miit1ata of SlaDduda and Tedmoioo'. 
Nallil 

11:00 PST. 

,.a. 

l. Nuclear data wero takm from "Table of 11ocopea•, SoYmdl F.diQQII, Gled by VUJinia S. Shirley. 
2. IPL puticipuel in ID NIST m=uuremem IIIUl'allCe propam to OltlNiab and aaiacaia implicit 

traoNbility for a lllllllbm' of nuclides. hued 011. tbe blind -y(aod lala- NIST c:ertific:aticx) of Standard 
hfliraa MalaialL (Al in NRC llqulatory Guido 4.15) 

. ISOl'OPB PllODUCl"S IABORA1"01UES 
• .., No. ~--. Stnm&., 

9ISOI 
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. CERTIFICATE OF CAIJBJlATION 
ALPHA STANDARD SOLUTION 

Radicmeclich 
Kalfus 
CalalotNo.: 

. Am-241 'vf:l(>mlr: LOCKHEED ENO!NEElUNG A SCIENCES c 

Source No.: 

432. 7 ± o. 5 yean 

7241 
381-100-l o......- oi s, lppti , 

L MwoflC>ll&DIJII• 
b. Cbemical form: 

~- Carri.- -=•a: 
cl. o...ur, 

P.O.No.: 06LAl1245 

1W1rwe Dale: Nowmbar 1 1991 
Cccec,ined lllldic.u-,icy: 0.997 

S.0007 
AmCtJ iAO • .sN HO 
Nam-"lld 
1.0077 

1%:0DJIIT. 

,.a. 

, .... ., .. , .. sn-•e20'"C. 
Nam1u :led 

le+ie liw Dsnzl t 

Re+- li-h C+ewttf •ke 
0.1994 

VO • -olCIJw 

llp i ' 'SJ al M 2 
L,,c JhWlldliill)iaiallllUllllllc:alillnliaa: ±2.0S 
b. Renctcn.....,..,ia-,: ±0.7S 
c. Pwfne ....:1 . 1J • ..;raa(,): ±0.0S 
d.Tallll ·-,• .. ••cmet v:lwli: ±2.1S 

NIIT 1i rm, 
nil 0:1 Iii-a ia :..,a· iflJ t1ao11111 .. a .. N ti eef hc't r al• I • ..a T• he-f¥G', .... 

I. Na:lllrdlll WDlllla fraa »e I • ~ a-• -, --"Talllaollll • S.. _.. c......, ..._.._V'.....-S. aidly. 

. 2. IPL prl ·, 9 -- NIST - ---DI,...._ ..... ,,. .... Hi ·+ implicit 
. tp t"lity far •-illllr af wrtidee blal ca 1M lllilll-,(• _, Miff carriftc#ine) of !IIIS...--•d 
_ _r s v • · : (Al ii nc ..,_., Oaich 4.15) 

--~: 
---:~:;;. ... -- .. 
-· ·- .•:;-:: .. . -. 

lDND._Si.;t ..... 
• I I o+il · 9UIM 4 7 3 

. i..:1 '::-::-::-::-::-::-::-::-::~•1::~=--!--::-_-:?,.:::::•===·~"::-:.-:.-:.-:..-:..-:..-:.-:..-:.-:.-:.-:.-:..-:..-:..-:..-:..-:..-:.-:..-:..=.=.=..=..::..::..=.=.=-=-=-=-=-=-= 



CER11FICATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co. 

Half Life: 432. 7 ± O.S yean 
~og No.: 7241 

Source No.: 388-100-1 

Dca:ripim of Soluliaa 
a. Mass of solution: 
b. Chemical form: 
c. Carrier coormt: 

d. Density: 

Radioimpuritira 

P.O.No.: 06LAB124S 

Reference Date: November 1 1991 

Concaincd Radioactivity: 0.997 

S.0001 

AmctJ in O.SN HCl 

None added 
1.0077 

None detected 

None detected 

0.1994 

Melbod of CaliJ:nma 

Weiped aliquots of tbe solution were assayed using a liquid scintillatioa COUlder. 

Uucataiuty of Mwamm 
L Systematic unccruiDly in instrument calibration: ±2.0" 
b. Random unc:enainly in assay: ±0,7~ 
c. Random uncertainty in weipinB(1): ±0.0" 
d. Total wx:ertainty at tho 991' confidence level: ±2.7" 

NIST Trwx:ebitity 
Thi, calibration ia implicitly traceable to the Natioa&l lmtitute of Sl&Dduda and Technology. 

Nata 

12:00 PST. 

,.ci. 

plllll. 

l. Nuclear data were tum from •Table of 1sotopec•, Sovmth Edition, edited by Virginia S. Shirley. 
2. IPL participates in an NlST measwemcm assurance program to establish and maintain implicit 

tncability for a number of nuclida, based on the blind assay(IDd lalcr NIST certification) of Standard 
ReCenDc:e Ma&eriala. (As in NRC Regulatory Guide 4.15) 

. ::.__- _:·•· .. 

ISOTOPB PRODUCfS I.ABOllATOIUES 
1800 No. x.c,... Stred.. 
Bwlwk. c,Jifnmia 9ll04 
81 843 -7000 

~;ir<11LC,! QAllTY CONTROL 
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- ----~----------------------~ 

C\J 
a, 

LB40Q0.1 Am-241 Gross Alpha Calibration Data (Filename gacal193.lb1) 11111::t' 

ID Dase Count Alpha Beta HI Time Date CPM CPM EFF EFF Net A>>B EFF At X-T Flt 
Time Counts Counts Voltage Alpha Beta Alpha Beta Weight X-Talk (qd-exp) (qd-exp) 

A1 ACAL01 25 0 24 1417.5 14:06:25 7-12-94 0.00 0.96 0.0000 0.0000 0.0010 
A1 ACAL14 25 12947 4934 1417.5 13:06:32 7-13-94 517.88 197.36 0.1990 0.0755 0.0001 0.3792 0.2173 0.2579 
A1 ACAL02 25 14521 3695 1417.5 14:41:54 7-14-94 580.84 147.80 0.2232 0.0564 0.0090 0.2528 0.1987 0.2546 
A1 ACAL03 25 11434 2909 1417.5 13:52:40 7-14-94 457.36 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.2521 
A1 ACAL04 25 11807 3006 1417.5 13:24:15 7-14-94 472.28 120.24 0.1815 0.0458 0.0190 0.2526 0.1801 0.2521 
A1 ACAL05 25 9909 2343 1417.5 12:29:47 7-14-94 396.36 93.72 0.1523 0.0356 0.0374 0.2340 0.1512 0.2503 
A1 ACAL06 25 8523 2047 1417.5 12:02:21 · 7-14-94 340.92 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521 
A1 ACAL07 25 7210 1930 1417.5 11:24:13 7-14-94 288.40 77.20 0.1108 0.0293 0.0738 0.2644 0.1093 0.2577. 
A1 ACAL08 25 7008 1799 1417.5 10:50:44 7-14-94 280.32 71.96 0.1077 0.0273 0.0739 0.2533 0.1092 0.2578 
A1 ACAL09 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 61.12 0.0836 0.0231 0.0931 0.2767 0.0932 0.2679 
A1 ACAL10 25. 5319 1487 1417.5 15:51:27 7-13-94 212.76 59.48 0.0818 0.0225 0.1070 0.2751 0.0835 0.2783 
A1 ACAL11 25 4838 1442 1417.5 15:18:33 7-13-94 193.52 57.68 0.0744 0.0218 0.1284 0.2931 0.0711 0.3000 
A1 ACAL12 25 ·5221 1527 1417.5 14:50:59 7-13-94 208.84 61.08 0.0803 0.0231 0.1283 0.2879 0.0712 0.2998 
A1 ACAL13 25 3770 1299 1417.5 14:00:15 7-13-94 150.80 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249 

~ 
Efficiency Regression Output: X-T Regression Output: 

~- Constant -1.5253 Constant -1.3552 Regressions for all efficiency curves & the A 1 
z,~ __ 3;~-- -Std Err-of V Est 0.07579 Std Err of V Est 0.0293 crosstalk curve are quadratic exponential fits. 

!'?, R Squared 0.97426 R Squared 0.9239 ~--

{:-..,JI No. of Observations 13 No. of Observations 10 
""""' {rr)-. Degrees of Freedom 10 Degrees of Freedom 7 ACAL 14, ACAL05, & ACAL06 were not used for the 
~ ... ~, crosstalk curve - poor data points. 
cr,:-- X Coefflcient(s) -10.1580 11.2837 X Coefflcient(s) -1.6119 21.7165 

Std Err of Coef. 1.6846 11.3911 Std Err of Coef. 0.8114 5.3127 

'.j,':f·/},i, 

Am-241 standard is 1.0 ml of LAL-93-LOG-474-86, 2602 dpm/ml on date of calibration. 



., 1_1,, l I '·,HI'''· (") I lf'_" , •• ,r,i /ri,ri;r.i : *1 
f,:;ii ~ r l:11 ~.,!~ 

· .l !.J _; .,J ' ~'~ 1,i:, 1~ >rms IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National lJngtitµte of i,tanbarmt & Wec~nologp 
'i. 

cttertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-:particle-emitting impurities 

Half life 

Meaauring instrument 

Strontium-90 

4919-G 

Solution in NIST borosiJkate-glaa ampoule <1>• 

Strontium-90 plus yttrium-90 plus apprmimaady 
95 Ill each of non-radioactive strontium aid 
yttrium per gram m 1-mollr hydrochloric ~ <2> 

. . 

Approximately 5.0 pama 

4.514 x to' Bq ··• 

1200 EST August 1, 1990 

1.05 percent <3J 

None obserw:d <4> 

4TrfJ liquid-acintillation counter 

This standard reference material was prepared in the Center for Radiation Raearcb, Ionizing Radiation 
Division, ~adioactivity Group, Dale D. Hoppes, Group Leader. ' 

Gaithersburg, MD 20899 
· -ruary, 1991 

William P. Reed, Acting Chief 
Office of Standard Refcrcncc Materials 

•Notes on back 
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NOTES 

<1> Approximately five milliliters of solution. Ampoule specifications: 

(2) 

(3) 

body diameter 
wall thicknesl 

barium content 
lead midc content 

, other heavy clements 

16.S· ± 0.5 mm 
0.60 ± 0.04 mm 
lea than 2.5 percent 
lea than 0.02 percent 
trace quantities 

Solution ~ity is 1.014 ± 0.002 pL at 21.5 CC. 

The overall uncertainty was formed by taking three times the quadratic combination of 
standard deviations of the mean, or approximatiom thereof, for the following: 

a) liquid-scintillation measurements 
b) gravimetric measurements 
c) dead time 
d) background 
e) detection efficiency 
f) decay-scheme data 
g) half life 
h) radionuclidic impurities 

0.01 percent 
0.05 percent 
0.10 percent 
0.01 percent 
Q.30 percent 
0.10 percent 
0.01 percent 
0. 10 percent 

<•> The limit of detection for photon-emitting impurities is: 

0.01 y s·1g·1 between 50 and 1900 tcV. 

<S> The limit of detection for alpha-particle-emitting impurities is: 

0.QS Cl•·•··•. 
(6) · NCRP Report No. 58, 2nd Edition, February 1985, p. 365. 

For further information please contact Dr. Larry Lucas at (301) 975-5546. · 

4919-G 

.. 
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NOTES ON THE USE 
. OF 

STANDARD REFERENCE MATERIAL 49190, STRONTIUM-90 

The activity of the strontiuin-90 in the ampoule is given per gram of solution. H transfers are ma( 
by volume, the demity given on the. certificate can ·be used to compute the activity per unit volume 
The activity given is the strontium-90 activity only. Because the strontium-90 is iri equihl>rium witl 
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled t 
get the corresponding total beta-particle-emission rate. 

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so tha 
evaporation, and the consequent change in the radioactivity concentration, is mjnjmiv:d. Glass 
containers arc best for storage. 

Dilute solutions of strontium-90 arc often assayed by liquid-scintillation counting. We recommend 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of. strontium ? 
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsio1 
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to 
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillatim 
vials that cover a range of sample-solutioo masses should be prepared and monitored over sevem 
days to ensure that the efficiency is constant. 

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss o 
low-energy beta particles can be computed using the intcgral-discriminator-emapolation tcchniqut 
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniqut 
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). 

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time, 
August 9, 1990. To convert from EST to your local time, the table given below can be used. 

TO CONVERT FROM EST TO: 

EDT 
CDT 
ar. 
Mar 
MST· 
PDT 
PST 

UTC 

Add 1 hour 
Same as EST 
Subtract 1 hour 
Subtract 1 hour 
Subtract 2 hours 
Subtract 2 hours 
Subtract 3 hours 

Add 5 hours 
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Description 

U.S. Environmental Protection Agency 
Environmental Monitoring Syst.ems Laboratory-Las Vegas 

Nuclear Radiation Aueument Division 

Calibration Certificate 

A(.S~~I 
K.-~) 
~ 

,.,,nc,c,al ••d,o-dc• ( S tron ti um-9 0 Ha1t-1t•• I 2 8 6 . . years 
_21_! I nano c.,,; .. j 
.__s __ ... , '"1 '" __ .,,.,_, .. nu-•l.__9_4_0_0_3_-_l _____ _. 

Measurement Activicy of p,incipal radionuclide 

Useful Ufe 

~-,.- ...... , .... _ .... 
5. 40 ! I nano cu,,esj °' I Strontium-90 

••0'00"°"'• 1'Sr-l April 1, 1994 

Actnrity of daughter radionuclid9 

Tha Of111C111al KIMI\'-• -flied 81 Ille ....... ,_.. .., 

__ s_._4_0 _ _.11 nana--1 ....... 

af111e-...,. • .....-. I Yttrium-90 

T oc• t mass of this sohltioft 

I Approxim~tely 5. 0 ·-I 
Method of fflNsut'ement . 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

~ hall hea aillCa • •H -•lftN bt f.MSl-lV 

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 

58E 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of, Solution 

Remarks 

Revised 1/8' 

. ' 

The manufacturer states that activities other than that of the principal nuclide 
and of its daughter' nuclides. if any, were estimated/known to be: 

lrn I less than I 
equal to % I of the principal activity 

1121 I less than I 
equal to , % I of the principal activity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity (1) is not (21 is not (3) is not 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the c:anified value of the radioactive 

concentration of the principal ac:iivity had a standard error (sml not greater than ! I o • 1 % I 
(The 99. 7% confidence limits are given by t(sml where t is obcaiMd from the student t factor 
for the mgrN of freedom (n-1)). 

The maximum uncertainty due to the essnubfe sysiematic errors (dilution. countir,v. and 
known uncertainty of the standard) is ~aiMd by the ....., •• arithmetic summation of the 
positive and negative systematic error ( + & - & • ). TheH have been estimated not to u;N<t 

1•3.8 "lor 1- 3.8 "' · 

the overall uncenainty (often called accuracyl is an n&imate of the possible divergence of 
the quoted result from the true value. It is a combination of random error ( t(smij at the 99. 7% 
confidence limns and the worst cue estimate of tha syaematic errors ( + cl • - cl • I 
Th• overall uncertainty is th•efore calculated on die bui• al+ [tesml +a]. - [t<1m1 +c5] 
and is I + 4 • O "I . I- 4 • O "I of the quoted redioKcive cooc:enuation. 

This standardization is based on the following,~iona al the principte nuclide. its 
daughter nudidn and impurities (no allowance for error in these mumptions °' the 
assumption of quoted half-life have bNn included in the aatement ot accuracy above). 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90 .. Yttrium-90 also decays 100 percent by 
beta emission. 

Carriar content per gram of sotution: 

30 micrograms strontium 

Preservative: 

Other components: 

0.1 M HCl 

58E 
Date Cenificete Prepared 

Approval Signature 

1994 ~ 
;B: ~' 
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t~oceo-:c,<. ,·io. __Dl,lLi¾:-
contim:ed From Page __ _ 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received: ~ uCi 

Weight of Standard Received (g): !5 0 g LAL 1.0. #: 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: ,...f .... (~q Receiver's Name: _ __._ ______ ~---t 

Date Received: 

Primary Dilution 

Balance Verification 7: 

Diluent Used: o · l t1 Jc., l 
a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 

f: Calculated Density of Solution (g/ml) [c / d]: 

g: Activity of Dilution by Volume (pCi/ml) [e • fl: 

pCi/ 

ml 

!S31-
/ml 

"13-41y-'?L- J 
h. Dilution Logbook 1.D. #: -'.µb~~:t;-::-;"'-t--:=-+-- ~f 4 1 

. Prepared By: ~ l{J~,, :reparation Date: b .- , ~ ' ~ lj: 
. '-... Reviewed By: 9r- W;.,... Review Date: __ l:i_/_3_0...,1/_~_'-f __ 

Purity/Cross Check~rformed By:________ Check Date: _______ _ 

Signed · Date Signed 

,. .... .. 
I-' 587 
Dale 



, . S 2· r~, l_• -~ ~.:-t.w;1rl I Ii'-·•"_·· •1 ·15 ·--. (. Q 11; liai u "ll't if'':! I~~ .. , :~o:;=•=r _____ - .. , .. ~jl. v·i,~wlt;n,':l!i• _';,o~ _,,,I_ 
Notebook No. ----

cor,r1m.:ed From Pa-:;e ____ _ 

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

{lef. 4-1-~'r 
Parent Barcode Number 

Vendor or Certificate I.D. #of Parent Standard: E flt Jl/-oo 3 ... / 

93-4-Jt -R 2 -t Diluted Source Logbook 1.0. #: 

Balance Verification?: . ~s 
Diluent Used: () .fl-( H Cf 

Dilution 

•Diluent: 0-1 M H(.( 
• Density of diluent (g/ml): 

a: Parent Specific Activity: 

;J/ft. 
I I 

.53 (; -'i <J. pG: /tnL 
b: Amount of Source Transferred: 5. 00 18' g 

c: Total amount of Dilution: IOO · 20 g 

d: Total Volume of Dilution: 

. e: Activity of Dilution (a • b / c I: 

7 . I 

~IA 
l 

f: Activity of Dilution (a • b / di: 2 6. 73 f--___:C~/rJ~;___--
Di_lution Logbook I. D. #: 1 Lf-011- 44 - \ 

Pr~pared By ~~ w °1' 
Reviewed By: ,r J}j;J_~= Review Date, 

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dil 

Preparation Date: .J-2-1f 

can be perfor"med without a density conversion. 

Signed Date Signed 
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CERTIFICATE OF CALIBRATION 
_ BETA STANDARD SOLUTION 

Radionuclide 

Half Llfe: 

Tc-99 . · Customer: LOCKHEED ENGINEERING & SCIENCES Co. 

Ca.taJog No.: 
(2.13 ± 0.05) l 10~5 years 

7099 

P.O·.No.: 061.AB1036 

Reference Date: September 1 1991 12:00 PST. 

Source No.: 389-22-1 Coatlim:d Radioad:ivity: 1.003 11ci. 
Description o( Solution 

a. Mau of solution: 4.9929 

b. Chemic.al form: NH4Tc04 in 0.1 M NH40H 

Nom added 

,n-. 

c. Curler comcm: 

d. Density: 0.9974 

Radioimpurities 
None detected 

RadioactiTe Daughlenl 
None 

Radionuclide Coocentration 

0.201 

Method of Calibration 

Weighed aliquou of tbe solution were usayed uaiq a liquid ldntilJatioq COlllder. 

UDCUta.ioty of Measuremem 
L Systemllic unceruia&y in imtnunem calibnaion: ±2,1 '5 
b. Random um:ertainly in 111ay: ± 1.0'5 
c. Random uncertainly in weipiag(1): ±0.0'5 
d. Total uncenaimy at the 991,1 confideDce level: ±3.1 '5 

NIST Traceability 
This calibration is implicitly traceable to tbe National Imtieu&e of Stand.uda and Tedmoloff. 

Notes 
1. Nuclear da&a were taken from •Table of Iso&opea8. Seventb Edition. edited by Virginia S. Shirley. 
2. IPL puticipa£a in an NIST mASW"Cmem 1S.1UnDCe pro1nm to establish and maintain implicit 

traceabilily for a aumber of IIIUdida, based oa lhe blind 111&y(and later NIST certification) of 
Standud Reference Maleriall. (.u ill NRC Rqulalory Guide 4.15) 

~~I ~ . / 

~:101~ 

QUALITY CO~L 

ISOTOPE PRODUCTS LABORATORll'S 
1800 No. Keys&oae Street., 
BurtJank, California tl!CM 
811 843 - 7000 
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CERTIF(CATE OF CALIBRATION 
BETA,1 .STANDARD SOLUTION 

·1: 

Radionuclide Tc-99 Custo~r: LOCKHEED ENGINEERING &. SCIENCES Co. 

Half Life: (2.13 ± 0.05) x 10·5 years P.O.No.: 06LAB1036 

Catalog No.: 7099 Reference Date: ~r 1 1991 .nr 12:00 PST. 

Source No.: 389-22-1 Comaincd Radioactivity: l.003 , l'Ci. 

, Description of Solution 
a. Mau of solution: 

b. Chemical form: 

c. Carrier con&elll: 

d. Density: 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

4.9929 

NH4Tc04 in 0.1 M NH40H 

None added 

0.9974 

None detected 

Nooe 

0.201 

Weighed aliquota of the solution wen: assayed usin, a liquid sciotilJ•tion counter. 

Uncertainty of Measurement 
L Syltemltic unceruimy in i.nltnmieDl calibration: ±2.1 ~ 

b. Random uncertainly in uuy: ± 1.041 

c. Random uncertlimy in weiping(s): ±0,04.1 
d. Total uncertainly at the 9911 confidence level: ±3,1 '5 

NIST Tl'JH'elbility 

Thil calibration is implicitly traceable to the National Institute of Staudards md Technology. 
Notes 

l. Nuclear data wen, tabn from "Table of 1.sotopm•, Seveadl F.dition, edited by Virpnia S. Shirley. 
2. IPL pu1icipalel in an NIST mcaswemem assurince pqram to establish and rn•iauio implicit 

tncelbility for a number of nuclidel, baaed on the blind auay(llld later NIST certification) of 
Stadud Refermce Maleriala. (As in NRC Rqulalory Guide 4.15) 

ISOTOPE' PRODUCTS LABORATORIES 
1800 No. Key.- Street., 
~ Califomia '1504 
811 84.l - ,_ 
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I;~.("~ "i'jt"J!~ I[,,~~ A- /to C) 4- 7 
. ;>t~ J

1 ;) •11~bJai~ WEIGHT DILUTION RECORD 
/'f 

lsotope:_Tc_C_-_·_1_, ].....__-, . .,..-, ,, ____ 
11.,. 

Vendor: ____ T___,.P--=L ______ _ 

Total Received Activity: r- { 16 c.. ,· Vendor ID: 3/9-22 - I 
Wt. Received: ~ ~ g NIST Traceab®N Cert. # c a'fliklt:ld 

Activity in Units/g:_-....,C,,._lt"':! __ .3. ___ B _ _.0 __ ._2_0_,,,,,_µ.Ci./ V Reference Date,;.vi 9- {- 'I I 
,.1.}·~, ,,. l"-20 -(" 

Activity converted (dpm/g): _______ dpm/g - Receive Date: NI~ u / l 

~ r· ~ ~,-'t~ (\,::. 
Halflife (Yrs or days) t½ = · f 3 :X. IO---~ _______ Receive~'s Name~ ___ :_:_~/A __ :a::_·: ~ 
PRIMARY DILUTION: Balance wt. check don~,✓,' lllil 

a: Source activity: ___ 2 ___ · o _____ , ___ x_, _( o_.r__,..f_, __ e:_·...,,,_l_o/,..__ __ a,u .. ~g ~ (if t ~ - < 1 OOyr dec11y to prep. date) 

b: Wt. of Source transfered: ___ '{-____ ,_? ....... 3_u, __ &---- g 

Diluent used: 0 • I H fJ !f1t O H 
c: Total diluted j~ _____ {_f'O __ f'rtL_· ____ ,r R'"u 

• 

d: Activity of dilution (a•bfc): _____________ tJ __ / __ A _______ dpm/g 

e: Calculated density of solution: _____ IJ_/_A-____ g/ml (4M HNO, - 1.1294 :t .0007 g/lftl.) 
l 

f: Activity by volume = (d•e): Cf 'f[D pC: /ml., ' . 
Dilution Log Book ID.: __ 1 __ /_-_2_25_-_'f_l_-_J ___ _ 
Preparation Date: f-z3- 9 2- Preparer's Name. V bf__ 1fµt-cJ,:u, C&.) 

---------------------------
SECONDARY OR WORKING LEVEL DILUTION Balance wt, check done I 

Log Book ID of source being diluted: ·'II .. ~• s - 'I~- I 

a: Source activity: ____ 9.......,9 ... 1 .... 0---i(?F--c.-'-';-...;fi .... m-....,L. .. · ____ dpm/g • lift~•< 100yr decay to prep. date» 
F- I 

b: Wt. of Source transfered: /, Q Q ~-\;. g 

Diluent used: Q , I rrt II U ~ f) Ff 

c: Total diluted weight: S°O,c.,:z. I g -----------------
d: Activity of dRution (a•bfc): ______ ttl.,.~ .... ~----- dpm/g 

e: ·calculated density of solution: ___ ;;;,.;....a...&...+~__..,~;.~, •• ...--- g/ml. C4M HNO, - 1.1294- :t .0007 g/mU 

. · ~x & / ~ !'c,,; /im""L '-
f: Activity-by volume. =,.Jd•er.- ___ J ___ ~ __ C..___,...,8 _____ Ji,,rfftm 

· Dilution Log Book ID: __ , __ f_-... a--i .... ~ .... -_<.1.,_:l"---........ 1 ____ •_. _ .. 

Preparer's NameSce. {;1 ... fJ..,,)11eoJ Preparation Date: f - :)..7 - 1 :2.. · 

Reviewed By·: --~..___...., __________ Review Date: ___ l,..,/ .... 8 .. ,-...f,..,".!p __ _ 61£ 



SECONDARY/ WORKING LEVEL 
STANDARD DILUTION RECORD 

~~~~~~~~~~!!l.!l!![l!l!l!~•-!11 

Isotope: 

From NIST traceable standard?: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source loebook I.D. 1:1' 

Balance verification?: 

Diluent used: 

-Oiluent: 

-OCnsity of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. I: 

• 

r, -22 s: -4 , -1 

0 · I H N[JyQI-/ 

{) . I H NJ./:qO 11 

J54-6 
1-1 

Prepared by: Prepar2tion date: cf - ( ?~ 9 --------'------1 
Reviewed by: Review date: 

°JrdM diJue .. NIMUII unchanpd from the dilucllll uld Aw die d'"alulioa IOUra, dlea a -ipa lfalulioa of a ....,_ vail IOUR:e caa bl pcrfom.ct wilhoul 1 
demi · conve"ion. Jtlhe ditue .. chin 1 1 -i • de · coavenion II 1111ee1a . 

LAL-91-SOP-0174 

APP- 2 
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Isotope: 

From NIST traceable standard?: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source lo&book I.D. I:,· 

Balance verification?: 

Diluent used: 

'"Diluent: 

•0ensity of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. I: 

• 

~, 
/tftCo YJ 

o-( H N)b+oH' 

Preparation date: 
-------:....-.--:...-.-------1 

Review date: 

"lllbe dilucm Nffllillll uncha .... ,,_ !be lliluld -4 fw 1M 4'i!ulica - .... 8 Wpl 4illlliaa of 1 ...._ llllil IOUIU CUI be pedomwd wilhoul I 
demit converwioft. Irdle dillNIII cha ion de · COIIWllica II 

LAL-91-SOP-0174 

APP- 2 
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n"'\ VV I" 
IBIS IS A PHOTOCOPY OF THE CERTIFIC 

R'-t.' b ~,i.,, 
WHICH IS BEING MAILED TO YOU UNOEr 

!;EPARATE COVER. 

~ ational', lJlunau of ~buulards 

<1Ierf if iraf e 

Standard Reference Material 4288 

Radioactivity Standard 

Radionuclide 

source identification 

Source description 

Solution cauposition 

Mass 

Radioactivity concentration 

Reference time 

Measuring instrument 

Randan tmcertainty 

Systematic uncertainty 

Total tmcertainty 
(Randan plus systematic) 

Photon-Elnitting iDplrities 

Half life 

Technetium-99 

4288-83 

Liquid in NB.S borosilicate-glass 
ampoule 

59.31 µg of TcMI) as potassim 
pertechnetate per grmn of \\'Prcx- · 
imately 0.001 molar KCII <l> 

~9/() grams 

3.759 X 104 Bq g-1 

November, 1982 

Liquid-scintillation cowiter < 2) 

0.27 percent (3) 

1.35 percent (4) 

1 .. 62 percent 

None observed (5) 

(2.lll: 0.036) x lo5 years (6) 

'Ibis Standard Reference Material was prepared in the Center for Radiatiai_Research, 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Washington, D.C.- 20234 
Novenber, 1982 

George A. Oriano, Qlief 
Office of Standard Reference Materials 

*Notes on~~ 

(, ?-').. 



. . 
... .., .. ' .• 

' . 
Cl) The KTc04 was pre'pared by'M.w. Heitzmann of the u.s. Food and Drug Administration· 

fran tti4Tc04 obtained fran oak Ridge Natiolial Latoratory. The solution density 
is 0.998 g an-3 at 21.8°C~. and the KTc04 concentration is 0.00060 molar. 'ttle CN 
spectrum of this material exhibited only the characteristic doublets at 243 and 
287 nm · (A) /~ · 

<2> 'Iwo liqt.}id-scintillation counters were caiibrated using the method of J.A.B. 
Gibson <B,C,D>. Three different radionuclides were used as the standard: 3H, 
14c, and 60co. The results obtained using the three radionuclides agreed to 
within 0.32 percent. The 14c result was used for confirmation only. The 
value given here is the unweighted mean of the 3a and 60cc results. 

<3> Half 
6
th
0 

e 99-percent confidence interval for the average of the 3a result and 
the Co result. '!he standard deviation of the mean of the 3a result is 0.15 
percent based on 6 degrees of freedan, and the standard deviation of the mean 
of the 60eo resu.lt is 0.09 percent based on 9 degrees of freec:xm. 

<4> The systematic uncertainty is the average of that for the 3g result, 1.20 
percent, and that for the 60eo result, 1.49 percent. 'l'tlese values are linear 
sums of estimated upper limits of uncertainties due to the following: 

a) reference material for 
standard radionuclide 

b) source preparation 

c) theoretical model 

d) gamna-ray contribution to 
beta-particle detector 

e) quenching 

f) interpolation fran 
calibration curve 

_ 3_5 __ 

0.63 

0.07 

0.30 

0.10 

0.10 

1.20 

__ 60c..,._,o __ 

0.68 

0.17 

0.20 

0.24 

0.10 . 

0,10 

1.49 

CS) The master solution fran which these standards were prepared was examined with 
germanium ganma-ray. spectraneters and no impurity was found. Limits of detec­
tion as a ~•tio of ganma-ray-enission rate to.techneti~99 activity are 

1 x 10-6 between 90 and 300 keV 
. 1 x 10-7 between 300 and 1900 keV. 

(6) NBS-measured half life based on the fonnula · T ~ = N ln (2) /A, where N is the 
number of atans, canputed using an atanic mass for technetium-99 of 
98.906254 ± 0.000002 grams.and the gravlltletrically detecnined mass of 
technetium-99, and A is the activity detemined by liquid-scintillation . 
counting. '!be value recarmended by the oak Ridge Nuclear Data Project is 

. (2.13 ± 0.05) x 105 years. CE) · · 
.. 

~ References.on last page 

4288 
6 2.? 



'l'he follow~ng· ~i~~]Jl1J!ti:~ organizations contributed to the characterization 
of this Standard Reference Material. 

jr ' 

J. A. B. Gibson 
Atanic Energy Research Esiablishment 
Envirormental and Medical Sciences Division 
Harwell 
United Kingdan 

M.W. Heitzmann 
U.S. Food and Drug Administration 
Division of Drug Chemistry 
Washington, D.C. 

J.C. Leak 
U.S. Food and Drug Administration 
Division of Oncology and 

Radiophamaceutical Drug Products 
Rockville, MD . 

For further information please contact Dr. Bert M. Coursey at (301) 921-2383. 

REFEREOCES 

A. Boyd, G.E., J. Chem, EX!,,~, 3 (1959). 

B. Gale, H.J. and Gibson, J.A.B., Atanic Energy Research Establishnent Report 
AERE-R5067 (1965), Harwell, United Kingdan. 

c. Gibson, J.A.B. and Marshall, M., Int, J. Am;)l, Radiat, Isotopes, 21, 
321 (1972). 

D. Gibson, J.A.B., Coo!puted counting efficiencies as a function of merit 
figure for 14 beta-particle-emitting radionucli~s (July, 1980). un­
published data. 

E. Kocher, D.C., Radioactive Decay Data Tables OOC/TIC-11026, p. 108 (1981). 
Available £ran Nl'IS, Springfield, VA. 

4288 
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f{,~ ,, I '~11 laf ?' ti I [: ,,;} /,~ 
· l > : ::~. IStffO~~ WEIGHT DILUTION RECORD 

Isotope:_=· ~,:~_-_, ....,'l __ C\_· _· __ :. - Vendor: _N_l s_;i::_,_· ----

Total Received Activity: ,,., ,8 S' t_S f!»\ Vendor1~- ':f -..8f,, 
Wt. Received: (.f .~t (e,o;II\ "°"') NIST Traceabte Y...LJ:! .S~I :'fs?-88- f3 "!> 

' - . ~ 
Activity in Units/g: ,.3, 1 S 9 X IO fl"/ i 
X' <...o,/2. . .i~ • ,.·o 1c. E:. lo ('e.1/'Jr 
Activity converted (dpm/g): ~- 1 V8 (-, o c. :Oc • .,,,.,. 

r"•"nit..l. 

Reference Date: N O 'I J ~ 'L 
~-z•;l · -Jb-l~q Z 

Receive Date: •'i:s-9 = 
Halflife (Yrs or daysl t½ = .l.(fl ! S "f CS • 

PRIMARY DILUTION; Balin~e wt. check done 

a: Source activity: J , 0 I Co ~ Co · ! "~ dpm(g • (if t~ • < 100yr decay to prep. date) 

b: Wt. of Source transfered: 4, 8'2 98 g AA0128 

Diluent used: __ ____,,e::;..i,...il._..m;J..,.,IAJ_tf ...... 1-'o::....i.H....._ ___ _ !11111111 ° ~. ~{~ 
c: Total diluted weight: J'/.iQ.~I g 

d: Activity of dDution (a•bfcJ: 3 • 3 , ~ 1 · e c.:v ~ ~ ~ 
• , /IJ011tt. C 'If• Sf, i 

, qq S:!&> · g/ml" &At I IH6J • -- • - --- ---• • 
U.S. Depatmaalol.Commcn:e 

f: Activity by volume= (d•el: · __ _,.3..,., .... 3-..5.......,S" ___ _.~=--~--_p_~~a~,,, ~~~ 
e: Calculated density of solution: 

Dilution Log Book ID: l&:1.:; 9'l. - -3 S:;, - I OQ - I 
"'re Rldioactivity Standar 

AIDaaal · 3.759 z: 1a' Bg fl 

Preparation Date: f,,,/11o{9~ 
Date November 1, 1982 

Preparer's Name. ()!..- J .,_..~y-,..,_.__..._, SRM 4288 

SECONDARY OR WORKING LEVEL DILUTION 

~ CAlmON 
RADIOACTIVe 

· Balance wt, check von, , -, · 

Log Book 10 of source being diluted: ·t-,'- q ':1. - 3 5:; -. / QO - f 

••• •• 
• I ~t:L a: Source activity: 3, 3S S E, :"'1 I ...:; r • Cif t,. • < 100yr decav to prep. datel ·~ b: Wt. of Source transfered: _____ :J ..... _3 ____ .1.._l_l ______ g 

Diluent ul,ci: ___ O;...,i:...1.......:.0'.l-.... N-lf'-'-""i.JQ~rt......._ __ _ 

c: Total dluted weight: ___ , .............. , ,._a __ ,.,__ __ g 

d:. Activity of dilution (a•bfcJ: ____ _,v/4 ..... ______ dpm/g 

e: Calculated density of solution:. ___ _,;;-...,._ ________ g/ml 14MHNO, • 1.1294 :t .0007g/mU 

f: Activity by volume = (d*el: · / D 8~ f' C- ;;11lld~M,ffRI. ru. 

Dilution Log Book ID: b ft L 'l :l - ,3 S '3 - I 00 - ;l,,,,,, 

Preparer'S Name: ~~ • < _...-

Reviewed By : ~I (/)11,,,,,J. , 
i 

Preparation Date: S,/(,/'13 

Review Date: ~//6('/3 
6 2 c: .. 



l'] #" ~ ':r ! t •'!• s· m f•'' ,,, !' .. ·'' ~r-;r ''. 1 f.:~n:,I / ·i U! !k.,- f !h1 ~,, t,~ ; ~j , t,wl, ,,, ~ },j~,J\ 

. SECpNDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Tc-9~ 
Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 

Balance Verification?: 

Diluent Used: D - I H NU-'t:OJ..f 

Dilution 

•Diluent: D·t H &f½tol-f 
•oensity of diluent (g/ml): ~-f?trC g/ml 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

J.3515 Et 
~ 

,,_,,_,.,. 
pCi/g oG· im!k 

3~ ,~13t 
r 7 

g 

c: Total amount of Dilution: /~3·30 .g 

d: Total Volume of Dilution: ,J IA ml 
. ( 

e: Activity of Dilution 

f: Activity of Dilution (a • b / d): 

la • b / cl: ~i/t pCi/g 

pCi/ml 

Dilution Logbook 1.0. #: 

PreparedBy: ~ {i)~ 
Reviewed By: ~ Review Date: / I /t 71,y 

Preparation Date: 

'If the diluent remains unchanged from the diluent used for the dilution source, then e weight dilution ~f a volume unit source 

cen be performed without e density conversion. If the diluent changes, a weighted proportion density conversion is necessary. 

626 



(I) 

(Z) 

(J) 

(4) 

--- . 

',I'' 
! 

NOTES 

The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties arc based on uniform NIST guidelines and arc compatible with those 
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt, NIST Technical Note 1129 (1993)]. 

The combined standard uncertainty, uc = 0.32 percent, is the quadratic combination of 
the standard deviation (or standard deviation of the mean where appropriate), or 
approximations thereof, for the following component uncertainties: · 

a) 11 liquid-scintillation measurements on each of 
4 vials 

b) gravimetric 
c) calibration of SRM 49260 
d) background 
c) half life 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent _ 
0.03 percent 

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying Uc by a coverage 
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95% 
confidence. 

Overall uncertainty reported by EMSL 

The limit of detection for photon-emitting impurities is: 

. 0.08 y s"1g·1 for energies between 90 and 2700 kcV. 

- . 

<'> Untel'!l9F", M.P., Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Agpl. Radiat. 
I.mt, ~11 (1980). - · 

..... 

<'> This result demonstrates the traceability of EMSL to NIST, for this measurement, to 
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST 
intcragency agreement of April 1976. as amended. 

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 

66C 



PROJECT ___ ~#_,_3_t_~;_::~1~_t,_:t_j~_i,_l~_~~-~:_1 _____ _ Notebook No. 012 J 

Continued From Page JJ/t · 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: 3 Vendor: 

Activity of Standard Received: • 11 uCi 

Weight of Standard Received (g): 5 LAL I.D. I: 

Standard Activity (pCi/g): 2. . t;~ Traceable 7 

Halflife in Years or Days: rz.. rs Certificate I: 

Reference Date: 00 <.. J n- Receiver's Name: 

Date Received: 

Primary Dilution , 

Balance Verification?: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g); 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f fA 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 

f: ~ Density of Solution Cg/mil le / di: 

g: Activity of Dilution by Volume (pCi/ml) [e • fl: 

i) 

, q777 

U:, 

Ci/ 

/ml 

Ci/ml :"t. 

h. Dilutioh Logbook 1.0. #: C · fc,v~ LA--L-'15 - 0'7 2-. -
~ _,_ o.Nt.'j/_ 

es 

- 1 

Prepared By: Mk.£ IS. t:1m-~P/eparation Date: JI 7/35 
~ t ~-P~l --''3T~~-----

. Reviewed By: ~ 'Jtl]:~ "- Review Date: __ 7/.,._,.7_,/ ... :,&5......_ __ _ 

Purity/Cross Check Performed By:________ Check Date: 6 61 

Signed Date C/J~}B"ftS- Signed Date 

1 



Notebook No. o:,"2. t 
Continued From Page ___ _ 

I I I I I . I :I f I :)i' I I I I I I I I I I I I I I I I· I 
' SECONDARY/WORKING LEVEL --

STANDARD DILUTION RECORD ----
Dilution Source Information 

Isotope: I~ - 3 \...C.S --
--

Parent Barcode Number f\c. s-z, ~ --
Vendor or Certificate 1.0. # of Parent Standard: 2{.o(._ I ----
Diluted Source Logbook I.D. #: LAL - '5 - 71 \ - \ .--
Balance Verification?: M~ , __ 

i 
~~w~ --I Diluent Used: , ___ 

--
I Dilution 

I 

OA])iiJw~ ---•Diluent: 
I 
I 

1--

•Density of diluent (g/ml): o.~'.] ----
I a: Parent Specific Activity: 2.\,.90 f l-/.J.. ,..._ 

S-o i--1 ~ 
--

I b: Amount of Source Transferred: _y G--h-SS Clll-l"a ~ --
c: Total amount of Dilution: qooo -1 ~ --

' d: Total Volume of Dilution: 4 OC5C} _Q__ --

c:/~ --Ii e: Activity of Dilution [a • b / c): z,710 ~ f.R.b/22-f j I I -
I -

f: Activity of Dilution (a • b / d): ·- -
I 
I -
i; 

I 
Dilution Logbook I. D. #: ,s-,21 - ,1..- \ .,_._ 

I' .. 

<\'7 c. i_j__ -
Prepared By: Preparation Date: fc/__7.,, L 9s -

I I I 

. 1r~ ~ /217 /<;~ -
Reviewed. By: Review Date: 

I: -
' 'If the diluent remains unchanged from tho diluent used for the dilution source, then a weight dilution of a volume unit source i: -

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.· 

.. Read and Understood By 
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l 
r-,otebook No. ___ _ 

Continued F1om Piige -----

. SECONDARY IW.C>RKING LEV}· _ 
'- ~ 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

- Vendor or Certificate I.D. # of Parent Standard: 

Diluted Source Logbook I. D. #: 

Balance Verification?: 

Diluent Used: 

•Diluent: 

•oensity of diluent (g/ml): 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. #: 

CfS-o?.2l-1 

Dilution 

~ e4/ lJA k,c 

I g/ml 

:t I~ u pCi/g 

/D.o g 

Io o g 

f O 0 ml 

pCi/g 

~ 11 pCi/ml 0-,., 

9'1-0(77-?il 

t../"l /~ ]_ 

Prepared By: Preparation Date: 

Reviewed By: Review Date: 

,/J.1/20 

~/i;s/95 
• 

• If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 

can be performed without e density conversion. If the diluent changes, a weighted p,oportion dengty conversion is necessary. 

nea<1 ana unoerstooa tsy 
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Description 

U.S. Environmental Protection Agency 
Environme_ntal Monitoring Systems Laboratory-Las Vegas 

Nuclear Radiation Aueument Division 

Calibration Certificate 

Prw,c1111clredG-did•l Tritium (H-3)1 HeH,lotel 12. 43 · years 

11 nano euo,.,. I Ii 10 

I s I ffll "' •-ula/bonle ftu-•l._--=2~6:..0::..6:.....--=1'---_.,..... __ _. 

Measurement Activity of principal radionuclide 

Useful Ufe 

AaMly pet 9'8111 el lhis lolution 

I --2-l-...9 _ _.I I nano cu11••I °'L .. _ Tn t 1 nm 
., oux, .._, PST-I. June 3, 1992 

Activity of daughter radionuclide 

The 11'itlcip1I acliwily -• •ceotllCl•flied •• lhe --• 1itlle by 

____ ___.11 .. ____ cu,_ .. _.• I .......... 

., , ............ ftUCI~, .. __________ ___. 

Total m111 of this solution 

I APPROX, 5.0 
Method of measurement ·. 

The activity of the primary solution and this 
dilution were measured by liquid scintillation 
counting. 
Counting efficiencies for both standardizations 
were determined by counting solutions directly 

~ traceable to the National Institute of Standards 
-~, Technology (NIST). 

becember 1999 
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r: ...... _ ., ,----. '•'' . ., . 
: : · . +• d i ' i"' · ' ' .~ 1, , 
l ·i - .. , - : 
· · ····· ··----GU 

Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

The manufacturer states that activities other 1han 1hat of the principal nuclide 
and of its daugh1e, nuclides. if any, were estimated/known to be: 

Im none 1 •ess th.an I 
equal to % ) of the princip~I activity 

I ,2, I less than I 
equal to % I of the principal activity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity (1) is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the cenified value of the radioactive 

concentration of the principal activity had a standard error (sml not greater than t I o • 4 % I 
(The 99.7% confidence limits are given by t(sm) where tis obtained from the student t factor 
for the degree of freedom (n-1 H. 

The maximum uncenainty due to the assessable systematic errors (dilution, counting, and· 
known uncertainty of the standard) is obtained by the separate ari'chmetic summation of the 
positive and negative systematic error ( + I - o • t. These have been estimated not to exceed 

1•2.9%lor I- 2.9%1 
the overall uncenaintv (often called accuracy) is an estimate of the possible divergence of 
the quoted result from _the true value. It is a combination of random error [ t(sml] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + 6 • -a • I 
The overall uncenainty is therefore calculated on the basis of+ (t(smt +o]. - (t(sm) •63 
and is I+ 4 , 3 %1. I- 4 

1 
3 "-lot the quoted radioactive concentration. 

This standardization is based on the following anumptions of the ""inciple nudide. its 
daughter nuclides and impurities (no allowance for error in these assumptions or the 
assumption of quoted haJf-life have bclen included in the statement of accuracy abovel. 

Tritium decays 100 percent by beta emission. The 
maximum energy is 19.6 Kev, the average is 5.68 Kev. 

Clrrier content per gram of solution: 

100 percent H2o 

Preservative: 

Oat• Certificate Prepared 

Approval Signature 

Other components: 

Barium less than o.og4 perc 
·tead less than 3xlo- perce 
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.. . --· 
U.S. ·DEPARTMENT OF COMMERCE 

Natlorial Institute of Standards & Technology 
Gaithersburg, MD 20899. 

REPORT OF TRACEABILITY 

U.S. Environmental Protection Agency · 
Environmental Monitoring Systems ·Laboratory 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3. iri water 

0700 EST June 3, 1992 

NIST DATA 

Radioactivity concentration 810.5 Bq g·1 

Expanded uncenainty 0.64 percent <U>• 

Photon-emitting impurities None observed <4> 

EMSL DATA 

810.3 Bq g·l 

4.3 percent (l) 

None observed 

Liquid-scintillation 
counting 

Measuring instrument 41r/3 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years <5> 

Difference from NIST -0.0S percent <6l 

.,_. 
. -· "E:: : . 
--~-

For the Director, 

Gaithersburg. MD 20899 
January 1994 

J.M. Robin Hutchinson, Acting Group Leader 
Radioactivity Group 
Physics Laboratory 

•Notes on next page 
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A A.0011 

National iMrtitute of §,tanbar~ & utecfptologp 
· nu~ rs A rncr;cc?r .~E 1~:= t.:~ili•:H;.,1 t 

•J ., ..... 

etrertificate 'A1PCH IS ::::~J P,TAILEO TO. YOU IIN!irR 

,:r-p•l'!•T~ ,.,.,~ 
• .,t ''''·••t" ·JV~&:r:. 

Standard Reference Material 4927D · 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Volume 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Measuring instrument 

Half life 

Hydrogen-3 

SRK 4927-D 

3H-water flame-sealed in 
NBS glass ampoule U>• 

3 mL 

6. 286 x 105 Bq ,-1 

1200 EST January 1, 1989 

0. 82 percent <Z> 

4~B liquid-scintillation 
counter <3> · 

12.43 ± 0.05 years <4> 

This Standard Reference Material was prepared in the Center for Radiation Research, 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 20899 
January, 1989 

Stanley D. Rasberry, Chief 
Office of Standard Reference Materials 

•Notes on back 

667 



ISOTOPE SECONDARY/WORKING LEVE~ DILUTION RECORD 

Secondary/Working Level Dilution 
3H 

.. 
Date:~/4S/'f ! Preparer's Name: ~ 

Volumetric ,· ravimetric ethod (Circle One)~-1,c. ,~ .. 1cJ '"•• 

Pipet Check / Balance Wt. Check Done ~ 

Diluted Source ID (log#): q l - :L:LS: ~ f N1s.T a•t f'r,"""41:t D,·1 f,.. .... 
~~ h\- 4'r:2.1 

Diluent used: 0, J;, W.;tu, 
f<.~. o~· -=r" ~ r, ,q s t:t 

A: Source activity: O.S,gt.; • S, oo p'fg X/OS' p'-:/tttL 

B: Amount of source transferred: 3. i1 OB\ 

C: Total amount of dilution: / 0 0 ~ , OQ 0 
D: Activity of dilution (A *8/C): I S S l f' c..i /,.,_ L 

Dilution Log Book ID: ':fl - ; 5 3 - Gl 8 - 1 

Reviewed by: rrs'?f5 Date: (ej,s/q-,., 

Ocu-jc.f +. f.f,s/13 
e -~+ ' . '?1 ~• 

/SB l t''~/~L (.,,,,) 

• I 1 t.1 pe-:/,.,. t.. 
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ill!(:;,.... ~ '}ii 11 j f'I f,i . i II'·~ "jji'' · l'l' "'1 -~, 1'! ,ffl11 t.~ / IC r,.~ . . '"I. 
' ,i -~ I Ii;} 'h),,,, ~I. ' ~--' ~.,I .' ··,·.' .· ... ·; wa. Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 / Telephone (509) 783-4369 / FAX (509) 783-9661 

September 13, 1995 
LATA95-179 

Ms. Joan Kessner 
Bechtel 
345 Hills 
Richland, WA -99352 

Subject: VB403.86, SDG LK4838-LAS 

Dear Ms. Kessner: 

Attached is the data validation report for analytical results for 100-HR-3 
Round 9, (SDG LK4838-LAS). The package was received by Los Alamos 
Technical Associates on August 25, 1995. · 

If you have any questions, please feel free to contact me. 

Sincerely, 

· iYl,it '{~ c. w-<.t~ 
Marsha C. Webb 
Deputy Project Manager 

Attachment 

cc: Jeanette Duncan, CH2M Hill 
Don Smith, LATA 
VB403.86 
MCW/lb 

ln 



DATA V AI-JIDATION REPORT 
for 

100-HR-3 GROUNDW~IER ROUND 9 
PHASEl 

:Metals Analysis 
SDG LK4838-IAS 
. IATA VB403.86 

·. Bechtel Hanford Irie. 

P.O. Box 969 
Richland, Washington 

.. September 13 , 1995 
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IN1RODUCIION 

100-HR-3 GROUNDWATER ROUND 9 
PHASEl 

Data Validation Nainit:ive 

· All samples in Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were validatalat 'revel Das. · 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2). 

The analyses were perfonned by Lockheed Analytical Services. 

ANALYSES REQUFS1ED 

See Table 1. 

DATA QUALl'IY OBJECIIVFS 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data 

Detection limit goals were met for all sample results as specified 
in the RCRA Facility Investigation/Corrective Meamres Study 
Work Plan for the 100-HR-3 Operable Unit, DOF/RL 88-36, Rev. 
0. 

The data package was 100%. complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

l\1inor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summuy Table". 

40386MfL.NAR; Printed: 31-Aug-95, 2:55 pm 000002 



LATA ID#: V8403.86 

~ 1,, ·~ ~l,i 1:,jtl .... ~ t~~tl 
:!'\:,, 1.I ~,~ u k~~, ~. ~ v.J1 Table 1 

Chain-of-Custody 
Analysis Request 

SDG: LK4838-LAS 
Sample Information Analyses Requested. 

SAMPLE DATE 
NO. COLLECTED MATRIX 

80G079 27-Jun-95 WATER 
80G080 27-Jun-95 WATER 

Method References: 
Analysis 

1. ICP Metals (Unfiltered) 
2. ICP Metals (Filtered) 

SAF 
895-067 
895-067 

FIELD QC 
INFO 

Split of 80G041 
Split of 80G042 

Method 
6010 
6010 

1 2 

X 
X 

NOTES: (complete documentation of these note's can be found in the Supplemental Information Section of this report) 
NOTE 1: 

Samples were stored for twelve hours in a ·refrigerator with temperatures of 7-8 degrees Celsius. 
See ROD 95-0040. The sample data is unaffected. 

Printed 9/11/95, 8:50 AM 40386DST.XLS 
000003 



REFERENCES 

WHC 1993, Data Validation Procedures for <;hemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, · 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the 100-IJR-3 · 
Operable Unit,. DOEIRL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washin~ton. 
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GLOSSARY OF VALIDATION APPLIED QUAllFIERS (CHEMrS1RY) ·. · · 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as: 
follows. - · 

U- Indicates the compound or analyte was analyzed for and not detected in the sample .. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture coritent by 
the laboratory. · · · 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is ari estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL · 
but less than the CRDL and is considered an estimated value. 

UR- Indicates the compound or analyte was analyzed for and not detected in the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

. 40386MIL.NAR; Printed: 31-Aug-95, 2:55 pm 000005· 
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.------------------------=-----------,,;-:::-:--,---:--,:--------- - - - -- -

fl' & ?Li '?O.. ffl 5.=V ~' ?~ h] [k~J~ h, ~~ 

GLOSSARY OF IABORAIDRY APPLIED QUAUFIERS 

Qualifiers which may be applied by the laboratory in compliance with appljcable requirements are· as· 
follows. - · · · ·· · 

Commonly used laboratory metals (inorganic) qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the samp~e. 

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL. 

E- Indicates the value reported is estimated due to the presence of interference. 

M- Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA) 
analysis. 

N- Indicates spiked sample recovery was not within the control limits. 

S- Indicates the reported value was detennined by the Method of Standard Additions (MSA). 

W- Indicates post-digestion spike for GFM analysis is outside· control limits and the sample 
absorbance is less than 50% of the spike absorbance. 

*- Indicates duplicate analysis was not within control limits. 

+- Indicates the correlation coefficient (r) for the MSA was less than 0.995. 

. 40386MfL.NAR; Printed: 31-Aug-95, 2:55 pm 000006· 



Qualification Summmy Table 
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ANALYTE TYPE 

Aluminum MINOR 

Chromium MINOR 

Manganese MINOR 

Selenium MINOR 

Thallium MINOR 

Chromium MINOR 

Comments: 

Qualification Summary Table 

lnorganics (Metals/Cyanide) 
QUALIFIER SAMPLES DQO· 

'.:, AFFECTED .. 

u B0G079- BLANKS 

u B0G079 BOG080 BLANKS 

u B0G079 BLANKS 

u B0G080 BLANKS 

UJ B0G079 B0G080 BLANKS 

J B0G079 BLANKS 

1. The samples were stored for 12 hours in a refrigerator with temperatures of 7-8 
degrees Celsius. Sample data is unaffected. 

REASON 

Calibration blank value is positive and 
outside acceptance criteria. · 
Calibration-blank value is p_ositi_ve a_nd 
outside acceptance criteria. -· . 
Calibration blank valu~ is positive and 
outside acceptance criteria; . -
CaUbration blank value is positive and 
outside acceptance criteria. 

. Calibration blank value is negative and 
outside acceptance criteria. 
Preparation blank value is negative 
and outside acceptance criteria. 

2. The following field splits were identified: B0G041/B0G079 and B0G042/B0G080. The field splits will be 
evaluated in SDG# W0607-QES, (LATA ID# VB403.91). 

000008 
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Data Summmy Table 
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9/9/95, 8:00 

LATA ID#: VB403.86 HEIS#: B0G079 B0G080 

Date: 27-Jun-95 . 27-Jun-95 -
Matrix: .WATER WATER 

Constituent CAS# Units Results Q Results Q 

Aluminum 7429-90-5 µg/L . 31.9 ':;;µ,:;' 29.0 u 
Antimony 7440-36-0 µg/L 58.0 u 58.0 u 
Arsenic 7440-38-2 µg/L 98.0 u 98.0 u 
Barium 7440-39-3 µg/L 27.0 B 25.8 B 
Beryllium 7440-41-7 µg/L 1.0 u 1.0 u· 
Cadmium 7440-43-9 µg/L 5.0 u 5.0 u 
Calcium 7440-70-2 µg/L 42800 . 43400 

Chromium 7440-47-3 µg/L. 14.5 fi!jiJy . 9.1 i'.~ill .:.:.t:.:,, .. :;;m~:. 

Cobalt· 7440-48-4 µg/L 6.0 u 6.0 u 
Copper 7440-50-8 µg/L 3.0 u 3.0 u 
Iron 7439-89-6 µg/L 144 13.7 B 

Lead 7439-92-1 µg/L 56.0 u 56.0 u 
Magnesium 7439-95-4 µg/L 10600 10300 

Manganese 7439-96-5 µg/L 5.3 lf!!!l:~ 2.0 u 
Nickel 7440-02-0 µg/L. 15.0 u 15.0 u 
Potassium 7440-09-7 µg/L 4980 B 4960 B 

Selenium 7782-49-2 µg/L 87.0 u 108 Iii~i: 
Silver 7440-22-4 µg/L 4.0 u 4.0 u 
Sodium 7440-23-5 µg/L 15300 14800 

Thallium 7440-28-0 µg/L 50.0 wltl~I 50.0 :(Alij _ 
Vanadium 7440-62-2 µg/L 10.5 B 10.0 B 

Zinc 7440-66-6 µg/L 7.6 B 4.0 u 

Shaded areas indicate changes by the validator. 
40386DST.XLS, METALS 
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Sample Results (Form rs) 
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·-;: -•, , ..... . 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: L.A.S. --------'----- Contract: BECHTEL HA 

Lab Code: LOCK_ Case No. : 629BHT SAS No.: 

CJ;.,IENT Ib NO. 

. [ . .: .. 

_____ ...._.. _ ___:._ 

BOG079. 

SDG No~: LK4838 

Matrix (soil/water): WATER Lab Sample ID: L4838-:-2 __ _ 

Level (low/med): 

%- Solids: 

LOW 

0.0 

Date Received: 06/29/95 

Concentration Units -(ug/L or mg/kg dry weight) : UG/L_ 

CAS No._ Analyte Concentration C 

7429-90-5 Aluminum. 31. 9 ~ 
7440-36-0 Antimony- 58.0 u 
7440-38-2 Arsenic - 98.0 u 
7440-39-3 Barium - 27.0 B 
7440-41-7 Berylliiim 1.0 u 
7440-43-9 Cadmium 5.0 u 
7440-70-2 Calcium- 42800 
7440-47-3 Chromium 14.5 -
7440-48-4 Cobalt - 6.0 u 
7440-50-8 Copper= 3.0 u 
7439-89-6 Iron 144 
7439-92-1 Lead 56.0 u 
7439-95-4 10600 Magnesium -7439-96-5 Manganese 5.3 Ji! 
7440-02-0 Nickel 15.0 u 
7440-09-7 Potassiiim 4980 B 
7782-49-2 Selenium 87.0 u 
7440-22-4 Silver - 4.0 u 
7440-23-5 Sodium-- 15300 
7440-28-0 Thallium 50.0 I? 
7440-62-2 Vanadium- 10.5 B 
7440-66-6 Zinc - 7.6 B 

-
-
-

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After:.· CLEAR 

Comments: 

FORM I - IN 

Q M· 

p u -·p -p -p -p 
-p 
-p -p - t).:, 

p -p -p -p -p -p u -p -p -p -p -p -p - u:r -p 
p-

-
-
-
-
·Texture: 

Artifacts: 

. . 

t~ 8;31-~~ 

~ 
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Lab Name: L.A.S. 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

_contract: BECHTEL.HA ----------
Lab Code: LOCK_ Case No.: 629BHD SAS No.: 

CLIENTID·No. 

BOG080 

SDG No.: LK4838. 

Matrix (soil/water}: WATER 

Level (low/med} : 

% Solids: 

LOW 

Lab Sample ID: L4838,...22_·_. 

Date Received: 06/29/95· 
-

0. 0 · 

Concentration Units ·(ug/L or mg/kg dry weight} : UG/L~ 

CAS No. - Analyte Concentration C Q M 

7429-90-5 Aluminum· 29.0 u p 
7440-36-0 Antimony- 58.0 u p -. 
7440-38-2 Arsenic - 98.0 u p -
7440-39-3 Barium - 25.8 B p -
7440-41-7 Beryllium 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 43400 -p 
7440-47-3 Chromium 9.1 $ p - u 
7440-48-4 Cobalt - 6.0 u p --7440-50-8 Copper • 3.0 u p 

. -
7439-89-6 Iron · 13. 7 B p -
7439-92-1 Lead 56.0 -u p -7439-95-4 Magnesium 10300 p 
7439-96-5 Manganese 2.0 u p -
7440-02-0 Nickel 15.0 u p -
7440-09-7 Potassium 4960 B p -
7782-49-2 Selenium 108 IZ -p tJ 
7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 14800 -p -
7440-28-0 Thallium 50.0 12 p - v.:r 
7440-62-2 Vanadium- 10.0 B p -
7440-66-6 Zinc - 4.0 u p-

-.. - -
- -
- -

Color Before: Cla:i;:ity_Before: Texture: 

Color After: Clarity·After: Artifacts: 

Comments: 

FORM I - IN 

•· 
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. ! 

Checklist 

40386MIL.NAR; Printed: 31-Aug-95, 2:55 pm 000014 





(~ -, ffl i1'Li '") Q J.t'~ C ~, 
·'' I! ;J ·l(,_9 - , il.iili+JORGANIC (METALS) 

. DATA VALIDATION CHECKLIST 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? 

Are ICB and CCB results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

If NO(s) are checked, see. BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were ~pike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Are all elements spiked at an appropriate level? 

Was a post digestion spike analyzed? 

Are all post digestion spike recoveries acceptable? 

Were laboratory control samples (LCS} analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper freqyency? 

Are all duplicate RPD values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPD values acceptable? _ 

Were ICP serial dilution samples analyzed at the proper frequency? 

Are all ICP serial dilution %D values· acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-014, R2 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40386MTL.XLS, Checklist 
8/31/95, 12:05 PM 

YES NO · :N/A' .. 

-~:• 0_--
0 ~ • 
[3)" 0- -0 
0- f!l ·_O 

YES NO N/A-

[!)00 
~DD 
~•• ••~ DO~ 
~DD 
~•• ~•• 

YES NO N/A 

r!l •• 
r!l D D 
DD~ 
000 
r!l D D 
r!l D D 
r!l D D 

0000111 



t11cnn1i~o ur;c"J! .· 
,~ h.lH:.t1~ utsnAl1NoRGAN1c (METALS) 

. DATA VALIDATION CHECKLIST 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Biank Data Summary form) 

Are field duplicate RPD values acceptable? (see Field QC evaluation) 

Are field split RPD values acceptable? (see Field QC evaluation) 

Are performance audit sample results acceptable? 

Comments: The follo'Ning field spli_ts were identified: B0G041/B0G079 and B0G042/B0G0B0. · 

Split sample results are evaluated in SDG W0607-QES (VB403.91). 

8. FURNACE AA QUALITY CONTROL 

Were duplicate injections required? 

Are all'duplicate injection %RSD values acceptable? 

Were analytical spikes required? 

Are all analytical spike recoveries acceptable? 

Was MSA required? 

Are all MSA results acceptable? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

YES NO ~/A 

l!l. • o .. o. • [~) · • • [!I· •- .• [!). .• • ··[!) 

YES NO N/A 

• • [!) 
00[!1 
•• l!l •• f!I • • [!) •• l!l--
000 

YES NO N/A 

[!) • • 
[!) • • 
[!) • • 
[!) • • 
[!l • • 

. . · . ·. VALIDATION SUMMARY . . . . ' 
' . 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-014, R2 

I. -·- ----~ -- - -- -- - • --

40386MTL.XLS, Checklist 
8/31/95, 12:05-PM 00001? 



g /J m 'lU"10 M t~r-Lt Jb 11 "·J -rc.1,1~ m ~) 1NoRGAN1c (METALsJ 
. . . ·oATA°vALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK4838-LAS VALIDATOR: 8 MORRIS. 

-
PROJECT: 100-HR-3 ROUND 9 REVIEWER: 8 SEYMOUR 

MATRIX DATE PREP ANALYSIS 
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE-

B0G079 WATER ICP Metals 27-Jun-95 N/A 12-Jul-95 

B0G080 WATER ICP Metals. 27-Jun-95 N/A 12-Jul-95 

PNO-DVF-014, R2 

40386MTL.XLS, hold times 
9/9/95, 8:06 

.. 
... 

DATE: 3CMuii-95 .· 
.. .. 

LATANO;: VB403.86 
PREP Required ANALYSIS Required 

HT HT .HT. HT. VAL 
(davs) (days) ·rdavs, (davsJ Q 

N/A NiA 15 180 ·. NONE 

N/A NIA 15 . 180 NONE 

000018-



f~6 fil ~;ji'U'i'IC~ "~";t:r' 
-1 J Ii :,1 '1 ~. ~j ~, !I ~~{A INORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

BLANK DATA SUMMARY 

SDG: LK4838-LAS VALIDATOR: BMORRIS 

-
PROJECT: 100-HR-3 ROUND 9 REVIEWER: BSEYMOUR 

LAB 2X 5X 
BLANK ID ANALYTE RESULT a RT UNITS RESULT RESULT 

Cal Blank Aluminum 35.3 B µg/L 

Cal Blank Chromium 4.1 B ua/L 

Cal Blank Manganese 3.8 B ua/L 

Cal Blank Selenium .96.1 B, µg/L 

Cal Blank Thallium -59.1 B µg/L 118.2 

Prep Blank Chromium -4.09 8 ua/L 
Comments: 
The chromium prep blank was acceptable for BOG080 (results not provided). 

PNO-DVF-014, R2 
40386MTL.XLS, blanks 

9/12/95, 12:48 PM 

176.5 

20.5 

19 

480.5 

.. 

DATE: 30-Aua-95 
.. 

LATA NO.: VB403.86· 

10X VAL 
RESULT SAMPLES AFFECTED . a 

BOG079 ·. u 
-.. 

-BOG079 BOG080 u 

BOG079 u 

BOG080 u 

BOG079 80G080 UJ 

40.9 BOG079 J 

000019 



CLP 

3 
BLANKS 

CLP 

3 
BLANKS 

Lab Name: L.A.S. Contract: BECHTEL HA ----------
. Lab Code : LOCK · Case No. : 629BHT SAS No.: · SDG No.:. LK4.838 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L~. 

Initial 
Calib. 
Blank 

Analyte (ug/L) C 

Aluminum 29.0 u 
Antimony- --58.0- u 

--98.0-Arsenic - u 
Barium -- - u 21. 0 
Berylliiim -- 1.0 - u -Cadmium 5.0 u 
Calcium- 32.0 - u 
Chromium 3.0 - u 
Cobalt - 6.0 - u -Copper_ 3.0 u -Iron 12.0 u 
Lead --56.0 - u -- -Magnesium 50.0 u -- -Manganese 2.0 u -Nickel 15.0 u 
Potassium --600.0 - u 
Selenium 87.0 - u - -- -Silver 4.0 u 
Sodium-- 70.0 - u 
Thallium --50.0 - u 
Vanadium- 4.0 - u 
Zinc - 4.0 - u -

-
-
-

Continuing Calibration 
Blank (ug/L) 

.1 C 2 C 3 C 

~5.3 B I) 29.0 u 29.0 u - -- -58.0 u 58.0 u 58.0 u -- - -- - -- -98.0 u 98.0 u 98.0 u -- - -- - -- -21.0 u 21. 0 u 21. 0 u -- - -- - -- -1. 0 u 1.0 u 1.0 ·u - - -5.0 '(J .5 ,0 u 5.0 u - - -32.0 u 32.0 u 32.0 u -- - -- -3.2 B 3.0 u r 4.1 B - -6.0 u 6.0 u t>. u_ u - -3.0 u 3.0 u 3.0 u - - -12.0 u 12.0 u 12.0 u -- - -- - -- -56.0 u 56.0 u 56.0 u -- - -- - -- -50.0 u 50.0 u 50.0 u -- - -- - -- -3.0 B 2.9 B 2.8 B - - -15.0 u 15.0 u 15.0 u 
--600.0 - u --600.0 - u --600 0 - u -- 87.0 - u -- 87.0 - u --Z96.l B -- - -4.0 u .4. 0 u '¼. u .U - - -70.0 u .70.0 u 70.0 u -- - - -·- -50.0 u 50.0 u 50.0 u -- - -- - -- -4.0 u 4.0 u 4 .. 0 u - - -4.0 u 4.0 u 4.0 u - - -

- - -
- - -
- - -

FORM III. - IN 

Prepa-
ration 
Blank C M 

29.000 u ~ -- -58.000 u p -- -98.000 u p 
--21.000 -u p -- -1.000 u p -5.000 u p 

-32 nnn u p 
~~-090 a> -p -b.000 u p -3.000 u p -12.000 u p 

--56.000 -u p -50.000 u p -- -2.000 u_ p 
-15.000 u p 

--600.000 u -p ) =--87.000 -u p -4.000 u p -80.730 B p -- -50.000 u p -- -4.000 u p -4.000 u p 
-

- --
- --
- --

ILMO3.0 

DM g_3;.9, . 
P · 171-

000020· 



Q' ~ 1;(,t ?O Ii ttr,1 
.l 1"'11 1,1 t•.l ff.,, i;i ,m, fl 1!-,hnH · '·. ·· · · CLP 

3 
BLANKS 

Lab Name: L.A.S. ---------- Contract: BECHTEL HA 

Lab Code: LOCK Case No.: 629BHT SAS- No.: SDG No.:. LK.4838 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg):. ---

Initial 
Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration 
Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Aluminum 29.0 u 29.0 u ~ 
Antimony- --58.0 u --58.0 u p -
Arsenic - - --98.0 u 98.0 u p -
Barium - --21. 0 - u --21. 0 u p -
Beryllium - -- 1.0 u 1.0 u p -
Cadmium 5.0 - u 5.0 - u p -
Calcium- 32.0 u 32.0 - u p -
Chromium 3.0 u 3.0 - u p -
Cobalt 6.0 u 6.0 -u p 
Copper= 3.0 u 3.0 u p -
Iron 12.0 u 12.0 u p -
Lead --56.0 u --56.0 - u p --- -- -50.0 u 50.0 u p Magnesium 
Manganese 3.8 B --('3.8 B 11 p --Nickel 15.0 u 15.0 u p 
Potassium --600.0 u --600.0 u p -
Selenium - -- 87 .. 0 - u 87.0 - u p-

Silver - -- 4.0 u 4.0 u p -
Sodium-- 70.0 u 70.0 - u P-. -
Thallium - ---50.4 B c-59 .1 p j:j ~ 

Vanadium- - -- 4.0 u .4.0. u p -
Zinc 4.0 p -u 4.0 u 

FORM III - IN 
ILMO3.0 

\ 
0/111 r . 

JJ'g- ,t-'J'J ~ 

000021 



'll fil "'l' '')ti II C""'"l 
7ij ~:) fl~~ua.rilNORGANIC (METALS) 

SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte ICV/CCVID 

Aluminum ICV 

Barium CCV 

PNO-DVF-014, R2 

DATA VALIDATION CHECKLIST 

PERCENT RECOVERY (ICV/CCV~ 

Observed Value 

0 

101267 

1022 . 

40386MTL.XLS, ICV CCV recovery 
8/31/95, 12:10 PM 

Date: 30-Aug-95 

Validator: B MORRIS 

True Value 

A 

100000 

1000 

. o/oR 

101.3% · 

102.2% 

000022 
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0/' ~ ir•11· •';i'B· Ii rttt rb ii \J ·· "· ~ IU(i,~,i~oRGAN1c (METALS> 

SDG: LK4838-LAS 

LA TA No.: VB403.86 

Analyte Sample ID 

Cadmium B0G079 

Nickel B0G079. 

Aluminum B0G080 

Manganese B0G080 

PNO-DVF-014, R2 

DATA VAL.IDATION CHECKLIST 

MATRIX SPIKE RECOVERY (MS) 

Date: 30-Aug-95 

Validator: B MORRIS 

Spike Sample Sample 
Result Result 

. SSR SR 

51.14 0.00 

550.21 0.00 

1901.88 0.00 

487.88 0.00 

40386MTL.XLS, MS recovery 
8/31/95, 12:10 PM 

Spike 
Added 

SA 

50.00 

500.00 

2000.00 

500.00 

%R 

102.3% 

110.0% 

95.1% 

97.6% 

000023 



96 ~ 3~2Elt:.!i,aoRGANIC (METALS) 
DATA VALIDATION CHECKLIST 

PERCENT RECOVERY (LCS) 

SDG: LK4838-LAS 

LATA No.: VB403.86 

Date: 30-Aug-95 

Validator: B MORRIS 

Analyte Observed value · True value %R 

Aluminum 

Calcium 

PNO-DVF-014, R2 

OLCS ALCS 

2085.1 2000 

105465.2 100000 

40386MTL.XLS, LCS recovery 
9/9/95, 8:07 

., 

104.3% 

105.5% 

000024 



96. l}iLtZSJ.S, INORGANIC {METALS) 

SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte S~mple ID 

Aluminum B0G079 

Barium B0G079 

Iron B0G0B0 

Selenium B0G0B0 

PNO-DVF-014, R2 

DATAVALIDATION CHECKLIST 

RELATIVE PERCENT DIFFERENCE 

Date: 30-Aug-95 

Validator: B MORRIS 

Original {Sample) Duplicate 
· concentration 

OS 

31.86 

27.00 

13.74 

108.10 

40386MTL.XLS, RPO 
8/31/95, 12:1q PM 

concentration 

D 

33.08 

26.46 

12.64 

95.99 

RPO 

· 1 

3.8% 

2.0%· 

8.3% 

11.9% 

000025 



9L m 11li?DJC-'7 
: ~ ~ ,.)'7[~~ · 111NJNORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

PERCENT DIFFERENCE (ICP SERIAL DIL~TION) 

SDG: LK4838-LAS Date: 30-Aug-95 

Validator: B MORRIS LATA No.: VB403.86 

Analyte 

I 
Calcium BOG079 

Iron BOG079 

Calcium BOGOBO 

Magnesium BOGOBO 

PNO-DVF-014, R2 

Analyte Concentration Arialyte Concentration 
befor~ Dilution after Serial Dilution 

s 
42844 42793 

143.8 147.1 

43405 43194 

10349 10479 

40386MTL.XLS, serial dilution 
8/31/95, 12:10 PM 

%D 

I 
0.1% 

2.3% 

0.5% 

1.3% 

000026· 



SDG: 

LATA No.: 

Analyte 

Aluminum B•G•79 

Calcium BDG080 

PNO-DVF-014, R2 

96 I 3428Jf;6iFJoRGANIC (METALS) 
. DATA VALIDATION CHECKLIST 

INORGANICS RESULTS CALCULATION, WATER 

LK4838-LAS 

VB403.86 

Concentration · Dilution 
from curve Factor· 

CONCW units DFW 

0.0319 mg/L 1 

43.4 mg/L 1 

40386MTL.XLS, v,..,ater results 
9/9/95, 8:08 

Date: 30-Aug-95 

Validator: B MORRIS 

.Concentration {µg/L) 

31.9 

43400 

000027 
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Lockheed Analytical Services Log-in No.: L4838 
Quotation No.:. 0400000-'B 

SAF: 895-067 . 
. Document File No.: 0520596/05i5596 . 

BHC Document File No.:242 
SD~·No;: LK4838 

CASE NARRATIVE 
INORGAI\IIC METALS .ANALYSES 

The routine calibration and quality control analyses performed for: this batch include as 
applicable: instrument tune (ICP/MS only)·, initial and continuing calibration verification, initiai 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only),· serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). · 

Preparation and Analysis Requirements 

• One water sample was received in good condition on June 29, 1995 and logged in as 
L4838. 

• The samples were prepared as LAS Batch 629BHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix 
spike and duplicate and serial dilution. All data flags due to the performance of the 
above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 7/31 /95 

Prepared By Date 

000029 



Lockheed Analytical Services Logdn No.: L4838 
Quotation No.; Q400000'-B 

SAF: 895-067 
. Document File No.: 0520596/0525596 

BHC Document File No.:242 · 
SDG I\Jo.: LK4838 

CASE NARRATIVE 
INORGANIC METALS. ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only); serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) Sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• One water sample was received in good condition on June 29, 1995 and logged in as 
L4838. 

• The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG080 (L4838-22) was used for 
matrix spike and duplicate and serial dilution. All data flags due to the performance of 
the above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

( 
Hongsheng LI 7/31 /95 

Prepared By Date 
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Chain-of-Custody Infonnation 
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L,.\: "J... q ~go I or...d:.__ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST I<,~ ~;(}5" 

ta Turnaround 

• Priority 
Collector/-::; 

) A· ~Z2o 

Company Contact Telephone • Nonna! ,c ~e It E. Peterson (509) 372-9638 

Project Designation l Sampling Location SAFNo. 
100-HR-3 Groundwater Sampling, Round 9, Pha_se 1 100 H B95-067 

Ice Chest No. Field Logbook No. Method of Shipment 

~ FL · /<:::,Id" Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed Wct 1-0-0:i..04_-~ 1, ;ACjCJ <-(C.1~: )..°/Ci' 
Possible Sample Hazards/Remarks Preservation HN03 Cool 4°C "2SO4 Cool4°C •1 "2SO, HN03 Cool 4°C HCI Cool 4°C., 111:""!I 

Type of Container -1 ~ 
G G PIG PIG p PIG PIG G PIG p -~,=,-

,;,;, !PJ.l 
No. of Container(s) 

1 1 1 1- 1 1 9 1 4 I 
-1&: 
i -...J 

Special Handling and/or Storage Volume 
·,•.!j-

Maintain samplings between 2°C and 6"C: S00mL S00mL S00mL 250mL IL IL IL S00mL IL 
.'i) 

20mL"' _,_ 

ICP Anions (JC) - NO2 - NO, Turbidity Sulfide Ammonia Gross Alpha, Tritium Tc-99 Activity i n 
Metals 

F, ct.so,, Groos Beta, ~ 

SAMPLE ANALYSIS 
NO,, NO,. Sr-90, Scan f ~ 

(Unfilter- PO, U-235/238 
ed) 

I 

Sample No. Matrix• Date Sampled Time Sampled _\/ .•.• :=/:·-····· · .. •: ·-·. 
. . 

B0G079 G...,. 6· ~7·5"r C)'? s 7 'y y 'f- ~ y "' ~- ~ ~ XJ ; 

.. 

. . . . 

CHAIN OF POSSi3ssior{ 
SPECIAL INSTRUCTIONS Matrix• 

Sign/Print Names •1 ZnAc+NaOH ·-; .. _. ::.:.:-: -:-:,, s = Soil 

Relinquished By ,46- . f ,-z1- Daie/Time R~y Date/Tirif I ').4 J i-1.;- {;./;.?/'?r SE ~ Salimenl 

.Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SO - Solid 
A/;_;;,tr?~ / 1- 12,) t;;:-z-,.-,c- /2.JC- x.. , 1. A/J A /k.. Ttet/M c).Jt?-t:, e:- SL·= S_ludgc 

Reli~ntlt'Hy Date/Time / I '1. U Received lit' , · I Date/Time 
180.1 is being requested for infonnation only. The ERC Contractor a·cknowledges that W • Water 

the 48-hour holding time will nOl-1;/e met 0 - Oil 

, '1.fn- ~ ~~ /t,'j;_,,u .c.,/Jn/ct, A = Air 

T~e ft "1 f@ / a'fu/ f ,11«5, Oi,,-1/ c£ r.x~f {c., Y 
DS Q Drum Solids · 

1elinquisWeA_ By 'I Dater1ime Received By Date/Time DL m Drum Liquids 

Q T .= Tissue 

'· I) hvHr"j/ krtu.e.e I\ 7oe, o~ <f't/ [v/ .r'fP;t:_ WIQ Wipe 

,Relinquished By Date/Time ReceiUBY Date/Time 
.. 

_L Q Liquid 

o. 'PO./J'l{J (!7. V = Vegetation .,.. · X m Olhcr . 

::,-,LABORATORY Received By ~") '-- Title D<!te/Time 

✓, 
SECTION ,1--l.N, ~ 

..., ___ 
,./ ~ [ I - d,,__-,/.)... C..·lcr··vc; · 10 o/t.l'O .. 

~INAL SAMPLE ~sposal Method I.V Disposed By Date/Time . ' 
-... DJSPOSmON . 

~~ •. .. 
\ 

~r~ .. 
\{' 



Page _2_ of_2_ 
/,· 

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST • 
Data Turnaround 

D Priority 
Collector k:- r ) A l222o Company Contact Telephone • Normal l.. e-e R. E. Peterson (509) 372-9638 
Project Designation . Sampling Location SAFNo . 
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B9S-067 

Ice Chest No. Field Logbook No. Method of Shipment 
E F<.. /(_j/cf Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. ,.... 
Lockheed IAJ/;f f-O-0:Ji.(74;- j<j} 'JPID - 'ib J"}·-~~) 
Possible Sample Hazards/Remarks Preservation 

HNO, 

Type of Container G 
"'>.!i:ll 
1 ji",,_ 

= 
No. of Container(s) 1 -~~ 

Special Handling and/or Storage 
Volume 

·~ .. _ _:i~ 

Maintain samplings between 2°C and 6°C. S00mL -~ IO 
'.~ 

-
ICP ·"" -= 
Metals ~ rm .. 'f:. jt~ 

SAMPLE ANALYSIS (Filtered) .. ·,:!,,. . p 

Sample No. Matrix"' . Date Sampled Time Sampled / o:{:••·.· ...•. •· \:··•·· . .. ; \) .·. •.· ·-:.:.• .. :::.: .:-.... :":•:-::.:.: .•· . •· / . ··· . · ..... •·-:·•· . 

B0G080 w 6- ~)- ?'(- G 93) ';n 
' .· 

.. 

,· ' . . ,, 
;~. 

,:,_, 

.. 

cHA1N••oF•1'oss~siofi 
SPECIAL INSTRUCTIONS Matrix•· 

Sign/Print Names 
: .· :•· .. -::" ;.:.::::::::?::::=::·{{\/{:'. 

Refer to. Activity Scan listed on page 1 bf 2. 
s = Soil 

Relinquished By n~ Date/Time ~e~By (k_~ D;~_l:i.."<'7 
SE = ·sedimeill 
SO= Solid 

Att-R. -z..z. r c o,. 6-rt")"'7·r /L,;1~"' h. (/A.,..,,,. . I f't:r/)1.1 b ~ r- h.;-..., ').1/lj J SL =·-Sludge 

Reli~ed By ./2 Date/Time Received B1 r r, Date/Time co1 df',,.c:.,, W = Wale; 

"ThP vo.1v1p /es wetf' <cYfOfJt'd w 0 = Oil g .. 1//'7,l}L,l'I. "t_lj;:,ti,I €?/J.cr;Ar;- l ('-(I) A = Air. . . 
DS = Drum Solids 

.., Relinquishea ll'j I, Date/Time Received By Date/Time "Te m flE- /' ,07 u II';, .1 bet u-c r v1 /VC Ct"f4. 'i5""'C1 ,{'~, DL = Drum Liquids. 

.\ T = T"tssue - i) ' WI= Wipe ~ 

)1 Cl t;I /'j ' ~ Relinquished By Date/Time RevedBy · Date/Time .. L = Liquid 
V · = Vegetation; - .. X = Other 

~ 

C I'> LABClR.t\ 'I:C>l.l~_' ReceivedBy ~A "'!!!"' Title 

f..;.> k},. __ 
Date/Time 

, 
1 

SECTION: .-.::. • ~ S,.....JI, G, ~Z-=t-ftf° ·. I (J •t,_,.J ~ .· .. ·· ........ 
..I ) FINAL SAMPLE < [:9isposal Method ~ Disposed By . Date/Time · 

~ "'\ DJSPOSJ'.l1O~ I .,:) . . -
~~/'.'" 
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'·"' '''.: -~[~~,Jbtl~~Hilll 
Sample Disposition Record 

Section 1 - BACKGROUND 
SAF #: B95-067 
OU: 100-HR-3 
Project ID: 100-HR-3 LFI 

I Task ID: 6 

Control #: 95-0040 
Revision#: 
Date Initiated: 07 /05/95 

! Sampling Event:·100-BR.~3 Groundwater Sampling-Phase 1 
' Laboratory: Quanterra/Lockheed 

Project Coordinator: R~ C. SMith 
Task Manager: R. E. Peterson 

I 111-------------------------------------11 
Section 2 - SAMPLE INFORMATION 

Number of Samples: 4 - Qunaterra; 2 •- Lockheed 
ID Numbers: Q - B0G041, B0G04Z, B0G077, B0G078; L - B0G079, B0GOS0 
Matrix: Water 
Collection Date: 06/27/95 

Section 3 - ISSUE 
Class: Validation Direction 
NCR Number: N/ A 
Type: Temperature Excursion 
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees 
Celcius. · 

NIA. 

NCR Validation (Print/Sign) Date 

Section 4 - DISPOSmON 
Type: Use As Is _ 
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document 
excursion with this SDR. 

RC Smith/ .. ,1'~.-U 
Project Coordinator (Print/S ) 

R E Pmrsnn fl~ 
Task Manager (Print/Sign) 

NIA 

QA (Print/Sign) 

Section 5 - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: 

· Inspection Results: 

NIA 

Inspector · (Print/Sign) 

Date 

~ ; 

Date 

Date 

',1 ... 

~\ qi 
qj-r:{L/ 

Date 

0000~5 



1. 

END OF PACKAGE 
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100-HR-3 GROUNDWATER ROUND 9 
PHASE 1 

General Chemistry Analysis 
SDG LK4838-LAS 
LATA VB403.86 

· Bechtel Hanford Inc. 

P.O. Box 969 
Richland, Washington 

. September 13, 1995 

40386GNC.NAR; Printed: 12-Sep-95, 1:03 pm 000000· 



Table of Contents 

Data Validation Narrative . , ....... , ...................................... 000002 
INTRODUCTION ................ -.................... : . . . . . . . . . . . . 000002 -
ANALYSES REQUESTED ............... : ................... · ..... · . ·. :000002 
DATA QUALITY OBJECTIVES ............................ ·. :··. '. .... 000002 
REFERENCES .......................... · ........... · .......... , ... 000004 
GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) ......... _000005 -
GLOSSARY OF.LABORATORY APPLIED QUALIFIERS .... _. . . . . . . . . . . . . . 000006 

Qualification Summary Table ....... -. . ........ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . 000007 

Data Summary Table .................................................. _· . 000009 
- ' 

Sample Results . . . . . . . . . . . . . . . . . . .. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000011 

Checklist ........................................................... 000013 

Laboratory Case Narrative ............................................... 000024 

Chain-of-Custody Information ...................... : . . . . . . . . . . . . . . . . . . . . . . 000026 

Supplemental Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000028 

END OF PACKAGE ................................................... 000030 

. 40386GNC.NAR; Printed: 3 I-Aug-95, 12:39 pm 000001-



100-HR-3 GROUNDWATER ROUND 9 PHASE 1. 
Data Validation Nanative 

IN1RODUCIION 

All samples in Sample Delivery Group (SDG) LK4838-LAS. (VB403.86) were validated at level . .IJ as. · 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, l_lev. 2). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSES REQUFSTEI) 

See Table 1. 

DATA QUAI.11Y OBJECIIVFS 

Precision: 

Accuracy: 

Goals for precision were met. 

Goals for accuracy were met. 

Sample Result Verification: All sample results were supported in the raw data. 

Detection limits: 

Completeness: 

MAJOR DEFICIEN~ 

Detection limit goals were met for all sample results as specified 
in the RCRA Facility lnvestigation/C01rective · Meaywes Study 
Work Plan for the 100-HR-3 Operable Unit,OOF/RL 88-36, Rev. 
0. 

The data package was 100% _complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

l\lllNOR DEFICIEN~ · 

No . minor · deficiencies were id~ntified dUl?Ilg data validation which required qualification of data as 
estimated. 

C) 

40386GNC.NAR; Printed: ll-Sep-95, 9:01 am 000002· 



Table 1 
Chain-of-Custody 
Analysis Request 

LATA ID#: VB403 86 SDG: LK4838-LAS 
Sample Information 

SAMPLE DATE 
NO. COLLECTED MATRIX SAF 

B0G079 27-Jun-,95 WATER 895-067 

Method References: 
Analysis 

1. Anions (F, Cl, S04, N02, N03, P04) 

2. N02 + N03 - N 
3. Turbidity 
4. Sulfide 
5. Ammonia 

-

FIELD QC 
INFO 

Split of B0G041 

Method 
300.0 
353.2 

180.1 
9030 
350.1 

Analyses Requested· 

1 .2 3 4 5 
X X X X X 

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report) 

NOTE 1: Sample was stored for 12 hours in a refrigerator with temperatures of 7-8 
degrees Celsius. The sample data is unaffected. See ROD 95-0040. 

Printed 9/11/95, 8:53 AM 40386DST.XLS 
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REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-:SPP-002, Rev. 2,· 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan .for the 100-HR-3 . 
Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington .. 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as: 
follows. 

U- Indicates the compound or analyte. was analyzed for ~d not detected ·in the sample. the value 
reported is the sample quantitation limit corrected for sample dilution and moisture ·content by 
the laboratory.· · · · 

UJ- Indicates the compound or analyte was analyzed for and not dete~ted in the sample. Due to a 
QC deficiency iden_tified during data validation, the associated quantitation limit is an. estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 

is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL · 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte. was analyzed for,· detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or arialyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

. 40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm 000005• 



GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are· as· 
. . . .. 

follows. 

Commonly used laboratory general chemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

B- Reported value is less than the contract required detection limit (CRDL) but greater than or equal 
to the instrument ·limit (IDL). 

40386GNC.NAR; Printed: 3 l-Aug-95, 12:39 pm 000006· 



Qualification Summary Table 
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Qualification Summary Table 

. General Chemistry 
ANALYTE I TYPE I QUALIFIER I SA~PLES. I DQO . I 

AFFECTED .j 
No qualifiers were added by validator. 

Comments: 
1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8 

degrees Celsius. Sample data is unaffected. 
2. Sample B0G079 is a split of B0G041. The field split will be evaluated in SDG# W0607-QES, 

(LATA ID# VB403.91). 

Printed 8/31/95, 4:07 PM 40386QLS.XLS 
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Data Summary Table 

40386GNC.NAR; Printed: 7-Sep~95, 3:16 pm 
000009 



9/12/95, 1 :CO PM 

LATA ID#: VB403.86 HEIS#: 
Date: 

- Matrix: 
Constituent CAS# Units 
Turbidity TURBIDITY NTU 
Chloride by IC 16887-00-6 mg/L 
Fluoride by IC 16984-48-8 nig/L 
Nitrate by IC 14797-55-8 mg/L 
Nitrite by IC 14797-65-0 mg/L 
Ortho Phosphate by IC 14265-44-2 mg/L 
Sulfate by IC 14808-79-8 mg/L 
Ammonia Nitrogen 7664-41-7 mg/L 
Nitrate-Nitrite-Nitrogen. NO2+NO3-N mg/L 
Sulfide 18496-25-8 mg/L 

Shaded areas indicate changes by the validator. 
40386DST.XLS, GENERAL CHEMISTRY 

B0G079 
27-Jun-95 
WATER 

Results Q 
0.61 

5.6 
0;27 

3.0 
0.002 u 
0.034 B 

32 
0.020 u 

3.3 
1.0 u 

000010 



Sample Results (Form l's) 
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!Client Sample ID: 

!Matrix: Water 

!Percent Solids: 

Turbidity 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Ortho Phosphate 

Sulfate 

Ammonia Nitrogen 

Nitrate-Nitrite-Nitrogen 

Sulfide 

th{! ~ru10 11 n:n; ,, ~, ~J l'ih.~;,;) ri ~-J'lhJ 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

BOG079 jriate Collected: 

jDate Received:. 

N/A 

/P r§Jij~f) 

~~E~i~~~j ~4a{~j;~~i~g}, 
NTU 180.1 0.61 N/A 

mg/L 300.0 5.6 0.020 

mg/L 300.0 0.27 0.10 

mg/L 300.0 3.0 0.020 

mg/L 300.0 < 0.002 0.010 u 

mg/L 300.0 0.034 0.10 B 

mg/L 300.0 32. 0.10 

mg/L 350.1 < 0.020 0.050 u 

mg/L 353.2 3.3 0.050 

mg/L 9030 < 1.0 3.0 u 

27-JUN-95 I 
29-JUN-95 I 

I 

29-JUN-95 24771 L4838-5 

29-JUN-95 24769 L4838-3 

29-JUN-95 24772 L4838-3 

29-JUN-95 24766 L4838-3 

29-JUN-95 24767 L4838-3 

29-JUN-95 24768 L4838-3 

29-JUN-95 24770 L4838-~ 

06-JUL-95 24789 L4838-7 

05-JUL-95 24790 L4838-4 

01-JUL-95 24793 L4838-6 

000012 



Checklist 
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o t: n:;wnl J1:D'1 
f~ ~ ~:,;~r{ .. ,J · i"N6ENERAL CHEMISTRY 

DATAVALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

A 8 C 
iiJ:jiilllillilillililf:iiiiiiiilliiililliilii!i!l~jiiiilillif!iiiilliiiiiilllllli 

E 

VALIDATION 
PROCEDURE: 

0 WHC-CM-5-3i Re~. o · WHC~SD-EN-SPP-002, Rev. 2 

''. ·····•: •••••••••• ,· ••••••• -:· • •:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:,:-:-:-:-:-:-:·:·:-:·:-:· •• ,:,:-: ::,,•,•,•:•:-:-:· • ••• :: •• •• ,•,•,•,.: •• : .•.•,•,•.•,•,•.•,•.•,•.•: .: .-: ❖:•:•:-:-:-:-:-:· ••• -:· ••• -::-:-: • -:-:,:,:,:·:,:·:·:-:·:,:·:-:··· • -: ......... ;.:,:,:-:,:,:·:-:-:-:-:-:-:-:,:-:•:•:•:•:•:•:•:•:•:-:·:·:·:-. ·:-:,:,:,:·:·:·:,:,:,:,:,:,:-:-:-:-:-:\-.• •• • •• ,.;',,:·:,·,:·:,:·~ ••• ·-·=·=·~·::-.-:-:,:,:,:,:,:-:·:,:,:,:❖:·:·:,:-:':,, ·:·:-:-:,:,;,;,:,:-:-:,:-:,:·:-•• :,-,, .. :-:-:-: • -: -:•:•:•:· •:•:·:•:•:•: ••····· . • • • • .. • . . . 

PROJECT: 100-HR-3 ROUND 9 SDG: LK4838-LAS 
'n' ~ fo_;;'J -'V\,.., 

'UTANO: VALIDATOR: :J\ BJ SEYMOUR, VB403.86 DATE: 30-Aug-95 

REVIEWER: BJ MORRIS. M'W t( LAB: LAS CASE: NIA 

SAFNO: 895-067 QAPP NO: DOE/RL-88-36, Rev. 0 SAP NO: NIA 
::•:•:•:•:•:::::.:•:•:•:-:-::;:::;.;.;:;.;.:-:.;:;:;.;.;:;.;:;:;::.:•:•:•:•:::::.;.:::,::;::::.:-:-:-:-:-:-:-:,:-:•:•:•:•:•:•:-:•:-::;.;:::::::::::;:;.;.;:::;:;.:-:-::;::,:-:-:,:-:-:-:-:,:::::::.:-:-:-:-:-:,:,:-:-:::::::.:•:::.:•:::.:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:,:::::,:-:::.:-::;.;.;.;.:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-::;.;-:-::;.;:;.:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:::•:•:•:•:•:-:-:-:-:-:-:,:,:,:,:-:-:-:-:-:::.;:;.;.;,:,:-:•:•:•:•:•:•:•:•:•:•:•:•:-::;:;.:-:-:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:::::,:,:-:-:-:-:-:•: 

Anions [!I 
300.0 · 

SAMPLE NO. MATRIX 

ANAL Y$ES REQUESTED 

Turbidity [!I Ammonia [!I 
180.1 350.1 · 

COMMENTS: 

Sulfide [!) 
9030 

B0G079 WATER 
. 1: Sample was stored for 12 hours in a refrigerator with temperatures of 7-8 

degrees Celcius. 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Were calibration checks performed on all instruments? 

Are calibration checks acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-013, R2 

If NO(s) are checke.d, see CALIBRATION DATA SUMMARY form 

40386GNC.XLS, Checklist 
915195, 4:26 PM 

YES NO N/A 

l!I D D 
[!JOO 

YES NO NIA 

[!IO • 
YES NO N/A 

[!I D D 
[!I • D 
[!I D D 
l!I •• 
l!I D D 

000014 



qt fl ?U"'O ~ t;!;:l · 
~- ~ ~ ,J 11~qfdtl'1~ENERAL CHEMISTRY 

DATA VALIDATION CHECKLIST 

4. BLANKS 

Were laboratory blanks performed for all applicable analyses? 

Are laboratory blank results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

If NO(s) are checked,·see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the ·proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPO values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPO values acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit)· identified? 

Are field/trip blank results acceptable? (see Blank Data Summary forni) .. 

Are field duplicate RPO values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

.. 
YES No· N/A. 

[).·• •. 
[):O • 
[~l -0 •· 
[~l • .• 

YES No· NIA· 

~00 
~ 0 0. 
[JOO 
~ 0 0 
~•• 

YES NO N/A 

[) 0 0 
~00 
o·o ~ 
00~ 
~QO 

YES NO N/A 

~OD 
00~ 
00~ 
00~ 
00~ 

Comments: Sample BOG079 is a split of BOG041. The split evaluation will be done in SDG# W0607-QES, 

(LATA ID# VB403.91). 

PNO-DVF-013, R2 
40386GNc:xLs, Checklist 

en/95, 3:07 PM 00001.5 
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~g 13'~},!eJe~iENERAL CHEMISTRY 
DATA VALIDATION CHECKLIST 

8. ANAL YTE QUANTITATION 

Was analyte quantitation performed properly? 

Are results calculated properly? 

Validation calculation checks were performed and are acceptable. 

-Comments: 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? · 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

. VALIDATION SUMMARY 
. . 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-013, R2 
40386GNC.XLS, Checklist 

8/31/95, 10:18 AM 

YES NO. NIA. 

0 • •-
0 • • 
00 •:· 

YES NO N/A 

[!) •·• 
0 • D 
[!) • • 
000 
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96 ; l!J ,10 , nui :: .! .. i} t'-1\J~ ~ulrA,bENERALCHEMISTRv 
. DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK4838-LAS VALIDATOR: BJ SEYMOUR ... , .. .. ·,., 

-

PROJECT: 100-HR~3 ROUND 9 REVIEWER: BJ MORRIS 

MATRIX DATE PREP ANALYSIS 
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE. 

B0G079 WATER Anions(Cl,F,SO4) 27-Jun-95 NIA 29-Jun-95 

B0G079 WATER Anions(NO2,NO3,PO4) 27-Jun-95 NIA 29-Jun-95 

B0G079 WATER Ammonia 27-Jun-95 NIA 06-Jul-95 

B0G079 WATER Sulfide 27-Jun-95 NIA 01-Jul-95 

B0G079 WATER NO2+NO3 27-Jun-95 NIA 05-Jul-95 

B0G079 WATER Turbidity 27-Jun-95 NIA 29-Jun-95 

PNO-DVF-013, R2 
40386GNC.XLS, hold times 

8130195, 1 :29 PM 

.. ... 

.. DATE: 8130195 

LATA NO.: VB403.86 · 
PREP Required ANALYSIS Required 

HT HT . HT. HT. VAL 
.(davs) (davsJ (davs) (d~vsJ· . . Q 

NIA NIA 2 2~ NONE 
-

NIA NIA 2 .. 2 NONE 

NIA NIA 9 28 ·NONE. 

NIA NIA 4 7 NONE 

NIA NIA 8 28 NONE 

NIA NIA 2 2 NONE· 

000017 



g,5 m ~UL ~'tl 11 l;_~ ·f· 

!l,. I!~} ! ;~~, ~~YA 'GENERAL CHEMISTRY 

SDG: LK4838-LAS 

LATA No.: VB403.86 

CALCULATION SPREADSHEET 

LINEAR REGRESSION ANALYSIS· 

bate: 30-Aug~95 

Validator: BJ SEYMOUR 

Analyte/Calibration Date: Chloricle/6-26-95 

Concentration Absorbance 

X y 

0.000 0 

20.000 24556 

50:000 65035' slope · x intercept' 

100.000 

1000.000 

5000.000 

SDG: LK4838-LAS 

LATA No.: VB403.86 

173890 1553.2508 11.3170 

1451331 

7765103 1/slope y intercept 

0.0006 -17273.693 

LINEAR REGRESSION ANALYSIS 

Date: 30-Aug-95 

Validator: BJ SEYMOUR ----------
Analyte/Calibration Date: Fluoride/6-23-95 

Concentration 

X 

0.000 

20.000 

50.000 

100.000 

1000.000 

5000.000 

PNO-DVF-013, R2 

Absorbance 

y 

0 ·c::J 
57594 

138167 

251671 

2742512 

14973840 

40386GNC.XLS, linear regression 
8/31/95, 10:00 AM 

slope 

2998.0814 

1/slope 

0.0003 

[:;J 
x intercept 

18.8706 

y intercept 

-55729.705 

r000018 



SDG: LK4838-LAS 

LATA No.: VB403.86 

...... 
Analyte Sample ID 

Chloride ICV 

Chloride CCV 

Fluoride ICV 

Fluoride CCV 

PNO-DVF-013, R2 

PERCENT RECOVERY (ICV/CCV) 

. Date: 30~Aug-95 

Validator: BJ SEYMOUR 

Observed Value True Value %R. 

0 A 

937.245 1000 

924.269 1000 

991.347 1000 

98~.742 1000 

40386GNC.XLS, ICV CCV recovery 
8/30/95, 6:01 PM 

94% 

92% 

99% 

98% 

000019 



SDG: 

LATANo.: 

Analyte 

Chloride 

Turbidity 

Ammonia 

· N02+N03 

.sulfide 

PNO-DVF-013, R2 

961 24''8 Jr~';~ · .i ~ ~, .· c:.:~:, t t-]. 'dENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

LK4838-LAS Date: 30-Aug-95 

VB403.86 

Samp_le ID 

B0G079 

B0G079 

B0G079 

B0G079 

B0G079 

Validator: BJ SEYMOUR 

Spike Sample Sample 
· Result Result 

SSR SR 

47.765 5.644 

.5.890 0.610 

4.268 0.014 

7.288 3.284 

4.083 0.000 

40386GNC.XLS, MS recovery 
9/12/95, 4:02 PM 

Sp1ke 
Added 

SA 

40 

5.04 

4 

4 

3.98 

" 

%R 

I 
105% 

104.8% 

106.4% 

100.1% 

102.6% 

000020 
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i I~,} 
1~• 11'1:~- :A1GENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

PERCENT RECOVERY (LCS) 

SDG: LK4838-LAS 

LATA No.: V8403.86 

· Date: 30-Aug-95 

Validator: BJ SEYMOUR 

Analyte 

Chloride 

Fluoride 

PNO-DVF-013, R2 

Observed value True value 

OLCS ALCS 

51.645 50 

976.813 1000 

40386GNC.XLS, LCS recovery 
9/9/95, 8:33 

%R 

103% 

98% 

000021 
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?(J ~ j r(~ti • ijP:~ENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

RELATIVE PERCENT DIFFERENCE 

SDG: LK4838-LAS 

LATA No.: V8403.86 

Date: 30-Aug-95 

Validator: BJ SEYMOUR 

Original (Sample) Duplicate 
Analyte Sample ID· concentration concentration RPO 

OS D 

Chloride B0G079 5.644 5.535 2.0%. 

Turbidity B0G079 0.610 0.571 6.6% 

Ammonia B0G079 0.014 0.014 0.0% 

N02+N03 B0G079 3.284 3.200 2.6% 

Sulfide B0G079 0.100 0.100 0.0% 

40386GNC.XLS, RPO 
PNO-DVF-013, R2 9/12/95, 4:07 PM 000022 



,v s 'JU ?B, JCCF 
f ~ ~ J HA,: · TA~ENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION, WATER 

SDG: LK4838-LAS Date: 30-Aug-95 · 

LATA No.: VB403.86 

Analyte 

Chloride 

Fluoride 

PNO-DVF-013, R2 

Concentration 
from curve 

CONCW units 

5.644 mg/L 

274.203 µg/L 

Dilution 
Factor 

DFW 

1 

1 

40386GNC.XLS, water results 
8/30/95, 5:59 PM 

Validator: BJ SEYMOUR 

Concentrati'on -
. ,. 

5.6 

274.2 
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Laboratory Case Narrative 
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i:ll L m ·_tll!' o_· ~ ~ rm 
'.'l~~ ~ ~rr IC \I.,! m ~~71~, ••..• \>: --~• ... ,t ___ $.l· .· 

Lockheed Analytical Services Logdn No.: L4838 
Quotation No.: Q400000~8 

SAF: 895-067 .. 
. Document File No.: 0520596/05255:96. 

BHC Document File No.:242 
. s·D<;;· No.: LK4~38 

CASE NARRATIVE 
INORGANIG NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only),· serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample_(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
One water sample was received for LK4838 _and analyzed in batch 629 bh for selected 
analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOG079 L4838-5 DUP, MS 180. 1 Turbidity 

BOG079 L4838-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen,· Orthophosphate and Sulfate 

BOG079 L4838-7 DUP, MS 350.1 Ammonia 

BOG079 L4838-4 DUP, MS 353.2 Nitrate-Nitrite-Nitrogen 

BOG079 L4838-6 DUP, MS 9030 Sulfide 

Holding Time Requirements 
All samples were analyzed within the method-specific holding times . 

Method Blanks 
The concentration levels of all the requested analytes in the method blank were below 
the reporting detection li_mits. · 

Internal Quality Control 
. All Internal Quality Con~rol were within acceptance limits . 

•. 
Kay Mccann 
Prepared By 

July 10, 1995 
Date 

. / 

bf> B·;y;Yf') 

oooJti 
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Chain-of-Custody Information 
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- 1 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST l,_.. \,. 
Turnaround 

Collector k-, 
,....., ,t_ ,e } 

Project Designation ~ 

I 00-HR-3 Groundwater Sampling, Round 9, Phase I 

Ice Chest No. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samplings between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. 

BOG079 

Date Sampled 

Company Contact 
R. E. Peterson 

Sampling Location 
!OOH 

Field Logbook No. 

~FL... /<::..:,I~ 
OIIsite Property No. 

· )AJ'1 ?-O-O)Ol.j-·J,15 
Preservation 

HNO, co·oJ 4°C 

Type of Container G G 

No. of Conlainer(s) 
I I 

Volume 
SOOmL 500mL 

ICP Anions (IC) • 

Metals 
F, Cl, SO., 
NO,, NO,, 

(Unfilter- PO, 
ed) 

Time Sampled C:/\t::,.•••) : :< i,<:i:./ : >. 

<:::)· 9 s 7 y y 

H,SO, Cool4°C 

PIG P/G 

I I 

SOOmL 2S0mL 

N02 - NO, Turbidity 

... ·:': -.. -

~. 

Telephone 
(509) 372-9638 

SAFNo. 
B9S-067 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

)...00 '-f C..' ?, · 1 °l r 
•1 u,so, HNO, Cool 4°C 

p P/G PIG G 

I I 9 I 

IL IL IL SOOmL 
Sulfide Ammonia Gross Alpha, Tritium 

Oross Beta, 
Sr-90, 
U-235/238 

··:·i·::; . .':/ .. · ,·,.:::.:,.:"<:: .... .., .•.,• 

y -'v 'f• .'K. 

0 Priority 

• Nonna! 

HCI 

P/G 

4 

IL 

Tc-99 

\: 

Cool 4°C 

p :~ 
I 

,W,...;! 
I.C 

I•~ 

20mL :i'p:li ., 
Activity . """" 

'! :.f'., 
Scan 15 ,, 

"' 

6.·.d-)"5", 
-.1----------+------+----~-~--t---------t-----t-----t-----+-------+----+---.....:...-+-----+-----+----1-J.:...--~ ~ Sa 

CHAIN OF POSSllSSJOrf Sign/Print Names SPECIAL INSTRUCTIONS 
· · '': :;::::: :::iri:. •1 ZnAc+NaOH 

~R~e~lin_q_u~is-hed--,;B~y""""",4=~~ . .;;,;;.;(,2~z~.--=D~at-c/TI-=-1m_e ____ -.,R~l~~-:-~BB~yy ___ /L---~D~a~te!!""=.lf-lf~ .. -~/,.,..-l,~-l.,.-fk~G/;.?/~r 
/A/rJl.tt:z:, /~De:) e;:;_- Z?·., r /2.J, K. 

1 
J/ti/JIJA/ {L.T/&11),,, C/~~~ Sample analysis for phosphate, nitrate, and nitrite-by EPA 300.0; and turbidity by EPA 

~~~q>;i!(e,.-',,...lo.-"'~-.....,,~~:-....:'-'-:--....,"'i-i~~"'i-:!fflo~r-......,"-L.:• '+'---;:f::~~~~--i 180. l is being requested for information only. The ERC Contractor acknowledg~ that 
Relii~isl!l!lt'JJy __... Date/Time / I u r. Received lit' I ' 1 

• Date/Time v ' / L ,. • _ ~- -1 v the 48-hour holding time will no~~e met. · 
1.J.hl.;J-{ILL,.~·'"~""t;i!/~ fi_w.l'l'.:;r~/JJJ~ J,-,/o;,i~t~~/4't,!i.·, __ -k---=--~---~=-=---~ 
~elinquisl\'c:4' By Date/Time Received By . . Date/Time T~t °ft"'?ffl /~U/ f _HIH5, otAr c£ /.,;,r"'jf {c.,y 

'1elinquishedBy Datc/Time ;i.,eccivedBy Date/Time /) ho-Hr'j/ k-t-M:e'\. 7°c. c;vt/ <[et./ f,;,,/_ rtfl'!e 
1_,. ,C fJCA./??../J ie7. 

Title Date/Time 

- .,,/ .. L ··l ~ :1r; / o.Yc.l'C 
~INAL SAMPLE\ ~sposal Method ' ' 
r,., DISPOSffiON ~.. ~ 'I 
t\ _,.., 'lriill(_ ' 

Disposed By · Date/Time ' 

J 

S • Soil 
SE• Si:dim<nl 
SO• Solid 
SI,. - Sludge 
W - Waler • 
0 • Oil 
A =·Air · 
DS • DNm Solid.,, 
DI.• Drum l..iqui<i, · 
T - Tissue • 
WI• Wipe 
L • Liquid 
V ~ V cg elation 
X • Olhcr 



.. t . .,. . .. 

Supplemental Information 
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Section 1 - BACKGROUND 
SAF #: B95-067 
OU: 100-HR-3 
Project ID: 100-HR-3 LFI 
Task ID: 6 

Control #: 95-0040 
Revision#: 
Date Initiated:. 07/05/95 

Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1 
Laboratory: Quanterra/Lockheed 
Project Coordinator: R. C. SMitb 
Task Manager:· R. E. Peterson 

Section 2 - SAMPLE INFORMATION 
Number of Samples: 4 - Qunaterra; 2. - Lockheed 
ID Numbers: Q - B0G041, B0G04Z, B0G077, B0G078; L - B0G079, B0GOS0 
Matrix: Water 
Collection Date: 06/27 /95 

Section 3 - ISSUE 
Class: Validation Direction 

· NCR Number: N/A 
Type: Temperature Excursion 
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees 
Celcius. 

___.N_..l .... 'A.._ _________________________________ I 

NCR Validation (Print/Sign) Date 

Section 4 - DISPOSITION 
Type: Use As Is _ 
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document 
excursion with this SDR. 

B C Srnilbl . d~~ 
Project Coordinator (Print/S) 

B E PMersou g~ 
Task Manager (Print/Sign) 

JltJ/ A 

QA (Print/S" . ) IgD 

Section S - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: 

Date 

I I 

Date 

Date 

. .. I ,.. -,-., ' 

· Inspection Results: 

NIA. 

.· ... 0/~DWl 

~\~-

Inspector · (Print/Sign) . __ Date 
nn• •• •·---· 



., . • • 

END OF PACKAGE 
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DATA VALIDATION REPORT 
for 

100-HR-3 GROUNDW~IER ROUND 9 
PHASEl 

Radiochemistry Analysis 
SDG LK4838-IAS 
.IATA VB403.86 

Bechtel· Hanford Irie. 
P.O. Box 969 

Richland, Washington 

. September 13, 1995 

40386RAD.NAR; Printed: ll-Sep-95, 9:03 am 000000· 
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100-HR-3 GROUNDWATER ROUND 9 PHASEl 
Data Validation Namitive 

INIRODUCTION 

All samples in.Sample Delivery Group (SDG) LK4838~LAS (VB403.86) were validated at _level bas 
defined in the Data Vali~tion Procedures for Radiochemical Analyses (WH~-SD-EN-SPP-001, Rev. 1} 

The analyses were performed by Lockheed Analytical Services. 

ANALYSFS REQUFS'IED 

See Table 1. 

DATA QUALITY ORJECTIVFS 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limi1s: 

Completeness: 

MAJOR DEFICIENCIES. 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the RCRA Facility Investigation/Corrective Measures Study 
Work Plan for the 100-HR.-3 Operable Unit, DOE/RL 88-36, Rev. 
0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified. during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of data as 
estimated. · 

40386RAD.NAR; Printed: l 1-Sep-95, 9:00 am 000002· 



Table 1 
Chain-of-Custody 
Analysis Request 

LATA ID#: VB403.86 SDG: LK4838-LAS 
Sample Information · 

SAMPLE DATE 
NO. COLLECTED MATRIX SAF 

BOG079 27-Jun-95 WATER B95-067 

Method References: 
Analysis 

1. Gross Alpha, Gross Beta 
2. Strontium-90 
3. U~235/238 
4. Tritium 
5. Tc-99 
6. Activity Scan 
7. Rad Screen 

FIELD QC 
INFO 

Split of B0G041 

Method 
LAL-91-SOP-0060 
LAL-92-SOP-0196 
LAL~91-SOP-0108 
LAL-91-SOP-0066 
LAL-91-SOP-0169 
Lab Specific 
Lab Specific 

Analyses Requested 

1 2 3 4 5 6 
X X X X X X 

NOTES: (complete documentation of these notes can be found in the Supplemental Information· Section of this report) 
NOTE 1: 

NOTE 2: 

Samples were stored for twelve hours in a refrigerator with temperature~ of 7-8 degrees Celsius. 
See ROD 95-0040. The sample data is unaffected. 

The Rad Screen prior to offsite shipment was cancelled. 

Printed 9/11/95, 8:40 AM 40386DST.XLS 
000003 
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REFERENCES 

WHC 1993, Data Validation Procedures for Rac!_iochemical Analyses, WHC:--SD-EN-SPP:-OOi, Rev. 1,':: 
Westinghouse Hanford Company, Richland, Washington. · 

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the I:OO-:HR-3 · . 
Operable Unit, DOEIRL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington_'. . 
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GLOSSARY OF VALIDATION APPIJED QUALIFIERS (RADIOCHEMIS1RY) 

Qualifiers which may be applied by data validat~rs in compliance with the. procedures herein are as ·:. 
follows. 

U- .Indicates the constituent was analyzed for, but was not detected at a concentration _above the. 
Minimum Detectable Activity (MDA). The concentration reported is the sample result.corrected­
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the 
laboratory. The associated data should be considered usable for decision making purposes. · 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the 
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data 
validation, the result reported may · not accurately reflect the sample concentration. The 
associated data should be considered usable for decision making purposes. 

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to 
a qualify control deficiency identified during validation. The data should be considered usable 
for decision making purposes. 

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

. 40386RAD.NAR; Printed: l 1-Sep-95, 8:58 am 000005· 
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laborato_!Y in compliance with applicable requirements are as·:_. 
follows. 
Commonly used laboratory radiochemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample.-

J- Indicates the value reported is estimated due to the presence of interference. 

C- Iudlcates the presence of high TDS in the sample requiring a reduc_tion of the sample size which 
increased the MDA_: · · 

. 40386RAD.NAR; Printed: 12-Sep-95, 1:04 pm 000006· 
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Qualification Summary ·Table 
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9615~~!8:, 1612 
Qualification Summary Table 

Radiochemistry 
ANALYTE · I TYPE I QUALIFIER I SAMPLES I DQO . I .·. 

AFFECTED 
No qualifiers were added by validator. 

Comments: 
1. Sample was stored for 12 hours in a refrigerator with temperatures of 1-8 

. degrees Celsius. Sample data is unaffected. 
2. Sample B0G079 is a split of 80G041. The. field split will be evaluated in SDG# W0607 :-OES, 

(LATA ID# VB403.91). 
3. The "U" qualifers added to the Data Summary Tables and Form -1s are laboratory concentration 

qualifiers to indicate that the results are <MDA and have not been applied as a result_ of validation. 

Printed 9/4/95, 8:22 40386QLS.XLS 
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Data Summary Table 
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9/4/95, 8:37 

(~ t m vr ·'~'~' w ,·; 1 ~a 
lll.~ ;;I "t( .. !b:lir, ,t~~DIOCHEMISTRY 

DATA SUMMARY TABLE 

LATA ID#: VB403.86 HEIS#: B0G079 
Date: 27-Jun-95 -

Matrix: WATER 
Constituent CAS# Units Results 
Gross Alpha ALPHA .pCi/L 1.3 
Gross Beta BETA pCi/L . 5.1 
Tritium 10028-17-8. pCi/L 520 
Technetium-99 14133-76-7 pCi/L 5.3 
Strontium-9'0 10098-97-2 pCi/L -0.14 
Uranium-233/234 U-233/234 pCi/L 1.47 
Uranium-235 15117-96-1 pCi/L 0.45 
Uranium-238 U-238 pCi/L 1.05 

Shaded areas indicate changes by the validator. 
40386DST.XLS, RADIOCHEMISTRY 

Q 
u 

u 
u 
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Sample Results (Form· l's) 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel ·Hanford,-Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG079 

Date Collected: 27-JUN-95 

Matrix: Water 

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060 24940 
Gross Beta 19-JUL-95 GR ALP/BETA LAL-0060=24940 
Total radio-strontium 11-JUL-95 SR-90 LAL-0196 24941 
U-233/4 12-JUL-95 LI-ISOTOPIC LAL~0108 24942 
U-235 12-JUL-95 LI-ISOTOPIC LAL-0108-24942 
U-238 12-JUL-95 U·ISOTOPIC LAL-0108=24942 

Page 2 

1.3 
5.1 
-0.14 
1.47 
0.45 
1.05 

LAL Sample ID: L4838·8· 

Date Receive9: 29-JUN-95 

Login Number: L4838 

1.4 2.3 
1. 7 2.4 
0.52 0.92 
0.38 0.17 
0.21 . 0. 11 
0.32 0.17 

C 

000012 

pCi/L /,{_. 
pCi/L 
pCi/L lL 
'pCi/L 
pCi/L 
pCi/L 



________ 9_,,.6_1_3~_:;~_B~_, 1_61_} _________ ----,-----'---'-,---~ I 

H-3 

l_ -- - -

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford,_ Inc. * Richland, 1,/A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG079 

Date Collected: 27-JUN-95 

Matrix: 1,Jater 

21-_JUL-95 TRITIIJM(H3) LAL-0066_24943 

Page 3 

520 

LAL Sample ID: L4838s17 

D,ate ~eceived: 29-.JUN~95 

Login Number: L4838 

240 250 

00001.3 

pCi/L 



Tc-99 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Jnc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG079 

Date Collected: 27-JUN-95 

Matrix: Water 

19-JUL-95 TC-99 ,LAL-0169_24944 5.3 

LAL Sample ID: L4838-18 

Date R~ceived: 29-JUN-95 

Login Number: L4838 

8;6 10. pCi/L (/l. 

Page 4 000014~ 



Checklist 
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VALIDATION 
LEVEL: 

A 

Q~ ~ b~] lb ., , jl f. J. (. fl1, ,, ; ~rfit•')B_· m "*}g···, 
{!~ ··· ~, _·· {,.,i! ~ l~1f 1 RADIOCHEMISTRY 

DATA VALIDATION CHECKLIST 

B C .E 

VALIDATION 
PROCEDURE: 

D WHC-CM-5-3, Rey. 0 [Kl _WHC-SD-EN-SPP-001, Rev·• 1 __ .· 

·,•,.•.•.·.•.•,•,•,•••'••····················································································································•.',,','•'•'•'•'•'•'•'•'•'•'•'•"•'•'•'•'•'•"••············-·,• ........... •.·-·-·-·-•-·,•-•-•,•,•-•,•-······································································-················································•·'••'••··••'•'•'•'•'•'•'•'•'•'•'•'••································································································· .· . 

II 

PROJECT: 100-HR-3 \ Ci~ SDG: LK4838-LAS-

l\'i ,A' 
VALIDATOR: A FREIER 1 9' LATANO: V8403.86 DATE: 30-Aug-95 

REVIEWER: BJ MORRIS~,q{ LAB: LAS CASE: N/A 
WHC-SD-C018H-

SAF NO: 895-067 QAPP Nb: N/A SAP NO: TP-010, RO 
··················································"···················•···········• ... ·.········· .................. • ... •.•.·.•.• .............. • ... •.•.·.·.·.·.·.··········· ............... •.•········ ....................... • .......................................................................................................................................................................... •.•.• ... • ................. • ............................................ •.•···· ....................... •.•.• .. . 

ANALYSES REQUESTED 

~ Gross Alpha [Kl Gross Beta [Kl Tritium [Kl Strontium-90 I!] Technetium-99 ~ U-235/238 
LAL-91-SOP-0060 LAL-91-SOP-0060 LAL-91-SOP-0066 LAL-91-SOP-0196 LAL-91-SOP-0169 LAL-91-SOP-0108 

SAMPLE NO. MATRIX 
COMMENTS: 

B0G079 WATER 
....... •.•.•.•.·.·.•.•.•.• ... •.•.•.·.·.·.·.·.·.·:.·.·:·.·.·.·.·.·.·:.·::.·.·.·:.·::.·.·.·.·.·.·.·.·:::.·.·.·.·.·::.·.·.·.·.·.·.· ... ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .. ::.·:.·.·.·.·.·.·.·.·.·.•.·.·.·.·:.·.·.·.·.·:.·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·:::.·.·.·.·.·.·.·.·.· ... · ... ·.·.·.·.·:.·.·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.•.·.·:.·.·.::·.·:.·.·.·.·.·.·.·.·.·.· .·.·.·.·.·:.·.·.·.·.·.·.·.·.·.·.·.·::.·.·.·.·.•.·.·.·.·.·.·.·:.·.·.·:.·.·.·:.·.·.·.·.·.·.·:.·.·.·.·.·.·.·:.·:.·.·.·. 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

Are samples preserved correctly? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were instruments/detectors calibrated Vvithin one year of sample analysis? 

Are initial calibraitions acceptable? 

Are standards NIST traceable? 

Are standards acceptable? 

YES NO N/A 

~DD 
[Kl D D 
YES NO N/A 

~DD 
[Kl-• D 

YES NO N/A · 

D [Kl D 
[Kl D • 
l!l D D 
~DD 

Comments: Calibration of instruments/detectors was not performed Vvithin one year of sample analysis, 

however continuing calibration data is acceptable. Therefore, no qualifiers are assigned. 

PNO-DVF-015, R2 
40386RAD.XLS, Checklist 

9/4/95, 7:33 
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a.t m ~i1u•n:1 ! ,5~ fl 
;?~ hP''ft;~i~, W[!~ RADIOCHEMISTRY 

4. CONTINUING CALIBRATION 

Background checked at proper frequency? 

Background check acceptable? 

Efficiency checked at proper frequency? 

Efficiency check acceptable? 

Calibration check standards NIST traceable? 

Calibration check standards acceptable? _ 

DATA VALIDATION CHECKLIST 

If NQ(s) are checked,'see CALIBRATION DATA SUMMARY form 

5. BLANKS 

Were method blanks analyzed? 

Are the method blanks free of analytes? 

Were method blank results acceptable? 

Validation calculation/transcription checks were performed and are acceptable. 

If NO(s) are checked, see BLANK DATA.SUMMARY form 

6. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control standards (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Was a tracer/chemical carrier added? 

Was the tracer/chemical carrier recovery acceptable? 

Are standard sources traceable? 

Are standards acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(~) are checked, see ACCURACY DATA SUMMARY form 

7. PRECISION 

Were laboratory _duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-015, R2 

If NO(s) are checked, see _PRECISION DATA SUMMARY form 

· 40386RAD.XLS, Checklist 
8/30/95, 15:20 

YES NO .NIA. 

YES NO N/A 

l!:I D D 
~DD 
~DD 
~DD 

YES NO N/A 

~DD 
~-D • 
~DD 
~ D-•-
~ DD 
~DD 
~DO 
~DD 
~DD 

YES NO N/A 

~D • 
~DD 
[I D D 

00001.7 



8. FIELD QC SAMPLES 

tt l ~ 1-w~a·.·. ll"'F'.11 ?~ i11~f"ri. ~lw,~t:: 
... !~' '~/ ~•• :. t )1.iy-p; RADIOCHEMISTRY 

DATA VALIDATION CHECKLIST 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPD values acceptable? (see Field QC calculations) 

Are field split RPD values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: The follown·g field split was identified: B0G041/B0G079. 

The split sample results are evaluated in SDG W0607-QES (VB403.91). 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? . 

Are results calculated properly? 

Do MDAs meet the RDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

YES NO N/A 

YES NO N/A 

~•• [!JOO 
[!JOO 
[!) 0 • 
[!JOO 

VALIDATION SUMMARY .

...................................................... . .................................................................................... ?···:···:·-i 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-015, R2 
40386RAD.XLS, Checklist 

9/4/95, 8:26 000018 



SDG: LK4838-LAS 

PROJECT: 100-HR-3 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0G079 WATER GrossAlpha 

B0G079 WATER Gross Beta· 

B0G079 WATER Strontium 

B0G079 WATER U-233/4 

B0G079 WATER U-235 

B0G079 WATER U-238 

B0G079 WATER Tritium 

B0G079 WATER Tc-99 

PNO-DVF-015, R2 

HOLDING TIME SUMMARY 

VALIDATOR: A FREIER 

REVIEWER: 

DATE 
COLLECTED 

27-Jun-95 

27-Jun:-95 

27-Jun-95 

27-Jun-95 

27-Jun-95 

·27-Jun-95 

27-Jun-95 

27-Jun-95 

BJ MORRIS -

PREP ANALYSIS 
DATE DATE 

N/A 19-Jul-95 

N/A 19-Jul-95 

N/A 11-Jul-95 

N/A 12-Jul-95 
.. 

N/A · 12-Jul-95 

N/A 12~Jul-95 

N/A 21-Jul-95 · 

N/A 19-Jul-95 

40386RAD.XLS, HOLD TIME 
8/30/95, 15:22 

PREP 
HT 

(days) 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

.. 
DATE: 30-:Aug-95 -· 

· LATA NO.: VB40~.86 · 

Required ANALYSIS Required . 
HT . · HT . HT .VAL 

(daysj (days) : (days) .. Q 

180 22 . . 180 NONE. 
-

· · 180 22 180 NONE 

180 14 180 NONE 

180 15 180 NONE 

180 15 180 NONE 

180 15 180 NONE 

180. 24 180 NONE 

180 22 180 NONE 

000019 



q6 ~ ~,u '''O ; ,~'."1l~ 
; ,,.J ~ :»1r:,h~ ~TA RADIOCHEMISTRY 

SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte 

Gross Aleha 

Gross Beta 

Tritium 

PNO-DVF-015, R2 

CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

Spike 
Sample Sample 

Sample ID Result Result 

B0G079 

B0G079 

B0G079 

38 

40.6 

3950 

40386RADXLS, MS o/oR 
8/30/95, 15:23 

1.26 

5.09 

524 

. . 
Date: 30-Aug-95 

Validator: A FREIER: 

Spike 
Added %R 

-36.60 100% 

37.80 94% 

3600 95% 

000020 



?6. i :l~2~L~ IJ~~a RADIOCHEMISTRY 

SDG: LK4838-LAS 

LAT A No.: VB403.86 

Analyte 

Gross Alpha · 

Gross Beta 

Strontium 

U-233/34 

Tritium 

Technetium-99 

PNO-DVF-015, R2 

CALCULATION SPREADSHEET 

PERCENT RECOVERY (LCS) 

Date: 30-Aug-95 

Validator: AFREIER 

Observed value True value 

37.4 39.2 

43.4 42.6 

53.3 52.0 

26.5' 28.7 

1980 2270 

· 1330 1120 

40386RAD.XLS, LCS %R 
8/30/95, 15:23 

%R 

95% 

102% 

103% 

92% 

87% 

119% 
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ci r m ~;;•u •1,p m "i'J ., 
,~~ ~ J•~(~.~!,M!t ~~ RADIOCHEMISTRY 

SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte 

GrossAleha 

Gross Beta 

Strontium 

U-233/34 

Tritium 

Technetium-99 

PNO-DVF-015, R2 

CALCULATION .SPREADSHEET 
. . 

RELATIVE PERCENT DIFFERENCE 

Date: 30-Aug-95 

Val,idator: A FREIER 

Original 
(Sample) 

Sample ID . concentration 

B0G079 1.26 

B0G079 5.09 

B0G079 -0.139 

B0G079. 1.47 

B0G079 524 

B0G079 5.27 

40386RAb.XLS, RPD 
8/30/95, 15:24 

Duplicate 
concentration RPD 

0.755 50.1% 

5.43 6.46% 

-0.239 ·52_9% 

1.41 4.17% 

588 11.5% 

9.74 59.6% 

000022 



SDG: LK4838-LAS 

LATA No.: VB403.86 --------

Analyte Sample ID 

Uranium-233/34 BOG079 

Gross Alpha BOG079 

Gross Beta BOG079 

strontium BOG079 

Technetium-99 BOG079 

Tritium BOG079 · 

PNO-DVF-015, R2 

1J, m ~u;~t:j m ,~~:r~# 
l~~ ~ r~~ I~,~;~~ l\,;l\it:J(TA RADIOCHEMISTRY 

Bkgrnd 
counts/ 

min (cpm) 
or 

std Dev 
of bkgmd 

(cpm} 

Q.006 

0.05 

1.03 

1.00 

2.55 

0.87 

CALCULATION SPREADSHEET 

MINIMUM DETECT ABLE ACTIVITY (MDA) 

Count 
time for 
-assoc. 
sample 

480 

100 

100 

150 

30 

20 

Detector Ingrowth 
Efficienc:t corr. factor 

0.20 1.00 

0.12 1.00 

0.42 1.00 

0.44 1.07 

· 0.83 1.00 

0.20 1.00 

40386RAD.XLS, MDA 
9/12/95, 13:08 

Tracer/ 
Carrier 

recovery 
factor 

0.99 

1.00 

1.00 

0.83 

0.78 

1.00 

· Date: 30-Aug-95 

Val!dator: A FREIER 

Sample 
Decay Chemical volume MDA 
factor :z'.!eld factor (Lor g} ·pCi/L 

1.00 1.00 0.20 0.188 

1.00 1.00 0.22 2.26 

1.00 1.00 0.22 2.44 

1.00 1.00 0.50 0.92 

1.00 1.00 0.10 10.10 

1.00 1.00 0.01 249 
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RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM 

SDG: LK4838-LAS 

LA TA No.: VB403.86 

Analyte 

Gross Alpha 

Gross Beta 

Tritium 

PNO-DVF-015, R2 

Activity of 
Gross alpha 
Count~ Background fraction 

per Counts in beta Detector 
minute per minute channel Efficiency 

.0.12 0.05 1.00 0.12 

2.08 1.03 1.00 0.42 

3.19 0.87 1.00 0.20 

40386RAD.XLS, ALPHA, BETA & TRITIUM 
9/12/95, 13:09 

Date: 30-Aug-95 · · 

Validator: A FREI ER 

Sample 
volume Result 
(Lor g) pCi/L · 

0.22 1.3 

· 0.22 5.2 

0.01 533 

000024 



SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte 

Strontium 

PNO-DVF-015, R2 

Gross · 
Counts 

per 
minute-

0.95 

CV' m "~ufi1(l m "f;t} 
) I~ ffl j':"f ,~~, t i ~~ RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION TOTAL STRONTIUM 

Background 
Counts per 

minute 

1.00 

Ingrowth 
correction Detector 

Factor Efficienct 

1.07 0.44 

40386RAD.XLS, Sr-TOTAL 
9/12/95, 13:09 

Carrier 
recovery 

factor 

0.83 

Strontium 
decay 
factor 

1.00 

Date: 30-Aug-95 

Validator: A FREIER 

Sample 
volume Result 
{Lor g} pCi/L 

0.50 -0.12 

000025 



SDG: LK4838-LAS 

LA TA No.: VB403.86 

Analyte 

Technetium-99 

PNO-DVF-015, R2 

t~ rm •1i· •'·•r1 ; {r~r 
,~ IJ m :,'.,I k;{,;,, ~!.~} RAD1ocHEM1sTRY 

CALCULATION SPREADSHEET 

RES UL TS CALCULA Tl ON TECHNETI UM-99 

Gross 
Counts 

per . 
minute 

3.30. 

. Background 
Counts per Detector 

minute Efficiency 

2.55 0.83 

40386RAD.XLS, Tc-99 
9/12/95, 13:10 

Carrier 
recovery 

factor 

0.78 

Date: 30-Aug-95 · 

Validator: A FREI ER 

Sample. 
volume Result 
(Lor g) pCi/L 

0.10 5.2 

000026 



SDG: LK4838-LAS 

LATA No.: VB403.86 

Analyte 

U-233/234 

PNO-DVF-015, R2 

qL ~ })Li'?O ~ ll j 
! tl y ~ .. :ri.~g1!l ~t\"tA RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION ALPHA SPEC ISOTOPES 

Gross 
Counts 

per. 
minute 

0.14 

. Background Tracer 
Counts per Detector recovery · 

minute Efficiency 

0.01 0.20 

40386RAD.XLS, ALPHA SPEC 
9/12/95, 13:11 

factor 

0.99 

Date: 30-Aug-95 

Validator: A FREIER. 

Sample. 
volume Result 
(Lor g) pCi/L 

0.20 1.47 

000027 
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Laboratory Case Narrative 
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9, H1ij,!8~ 16531 

Lockheed Analytical Services Log~in No.: L4838 
Quotation No.:· 0400000°8 .. 

SAF: 895-067 · .. 
Document File No.: 0520596/0525596 

BHC Document File No.:242 
SDG No.: LK4838 .. 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, duplicate samples. 

Holding Time Requirements 

All holding times were met. 

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets, 
respectively, of the attached raw data for each method. 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were 
encountered during preparation or analysis. All QC criteria were met and no reanalyses we.re 
performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. All samples were 
analyzed in workgroup #24941 . . No problems were encountered during preparation or 
analysis. All QC criteria were m~t and no reanalyses were performed. 

Analytical Method Technetium-99 

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. All samples were 
analyzed in workgroup #24.944. No probrems. were encountered during preparation or 
analysis. All QC. criteria were met and no rean.alyses :were performed, with the following 
exception: The low LCS. tracer chemical yield was elevating the LCS recovery out of limits; 
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS. 

Analytical Method Tritium · 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. All samples were analyzed 
i~ workgroup #24943. No problems were· encountered during preparation or analysis. All QC · 

. criteria were met and no reanalyses were performed. 



ij t;: m ·;it ~I ~~ (:;i M i:'. J'' ~.ft 
,1 W,J m ,,.,, l 1~, !kl f~• ij l(J %) K 

Lockheed Analytical Services · · · ·.• .· .· · 

Analy,tical Method Uranium Isotopic 

Log-in No.:. l4838 
Quotation· l\io.: -· 0400000-s. _ 

SAF: 895-06_7 ._ · 
Docume,nt File No.: 052,0596/0525596 

BHC Document File No .. :242 
SDG No.: LK4838 

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. - AU samiiles 
were analyzed in workgroup -#24942. No problems were encountered during preparation or 
analysis. All QC criteria were met a~d no reanalyses were performed. 

Yvonne M. Jacoby 
Prepared By 

July 26, 1995 
Date 
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Chain-of-Custody Information 

40386RAD.NAR; Printed: 9-Sep-95, 8:44 am 000031 · 



- ~ uuc A 

,. 
l Page __ l_or_,L_ 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ..,. i..,~ :k,,q;- ' 
~ - • ~ala Turnaround 

• Priority 
Collector r:::; 

} A. ~Z2o 

Company Contact Telephone • Nonna! ,c::. ~e R. E. Peterson (509) 372-9638 
Project Designation - L Sampling Location SAFNo. 
100-HR-3 Groundwater Sampling, Round 9, Phase 1 IO0H B95-067 

Ice Chest No. Field Logbook No. Method of Shipment 

~FL.· Joi~ Federal Express 

Shipp.ed To Offsite Property No. Bill of Lading/ Air Bill No. 
Lockheed )Ajq 1-0-0)04-1 1i ).00 L.( C. ~,:1 · ). °/ '1 
Possible Sample Hazards/Remarks Preservation HNO, Cool 4°C ~so. Cool 4°C •1 ~so. HNO, Cool 4°C HCI Cooi 4°C -

Type of Container 
G G PIG PIG p PIG PIG G PIG p '~h 

·== 

No. of Container(s) 
•-;:;tt--4, 

1 I I 1 I 1 9 1 4 I ,;. r:;; 
T .-,.. .. 

Special Handling and/or Storage --Volume ~ p 
Maintain samplings between 2°C and 6°C_. 500mL S00mL 500mL 250mL IL IL IL SO0mL IL 20mL <ll 

ICP Anions (IC) - NO2 - NO, Turbidity Sulfide Ammonia Gross Alpha, Tritium Tc-99 Activity ~ ti:'-, 
Metals 

P, Cl, SO4, Gross Beta, ·e' µi'o,'J 
NO,, NO,, Sr-90, Scan :':;; w-,,,,,, 

SAMPLE ANALYSIS (Unfilter- ':;.. 
PO, U-235/238 

ed) 

I 

Sample No. Matrix• Date Sampled Time Sampled . .. "" .-

·B0G079 L,__. 6· d-)"5", ~-?s7 v y 'f- "( '( 'v y K ~- XI 

.. 

.. 

CHAIN OF POSSESSION 
SPECIAL INS1RUCTIONS Matrix• 

Sign/Print Names •1 ZnAc+NaOH . ,;__.:.-.·:.:·::-.::_:.::.-· 
i-1.j" <;,/;.?/qr 

s = Soil 

Relinquished By l}-6... I! ,-z2 ~ Date/Time ~~y /A Da/~IJl.(J 
SE = Sediment 

.Sample analysis for phosphate, nitrate, and nitrite-by EPA 300.0; and turbidity by EPA SO= Solid 
,g(Nf/12.: l f-a,) ~-z-,.-,r lu \ K. I • 11 J1 :....Tte-tlM C ~~ SL = Sludge 

Reli~tlell'JJy Date/Time / I I,(_ D Received HY 1· ' ' - Date/Time 
180.1 is being requested for infonnation only. The ERC Contractor acknowledges that W = Water · 

the 48-hour holding time will not-~e met. 0 = Oil '1 _, . .. .d / 1; 't}R,., u i;:.JrJ..n/tlf" A =Air· 

TJ-il' °ft"1f@/c-ffU/f' ,t,'.;f5 OIAt ,£ f"vl'"7{: f'"-.::.,,y 
DS = Drum Solids. 

~elinquislfe41 By Ir Date/Time Received By Date/Time DL = Drum Liquids . 
T = IISSUC 

I'\ /) hv"'(?i k-r11-ee" 7°c. od </'t/ (t;,,/._ r'f# ;e w, = Wipe .. 

Relinquished By Date/Time Received By Date/Time .. L = Liquid 

Q 'b o/n /J I t'7. V :.a Vege1atim1 
~ - X "'Other 

",LABORATORY-_-. Received By iW, Title 

[ - ~ e,._-,,/.).. 
. Date/Time 

~ SECTION - ,.1-.lN " ,.,/ 1 L-l~:·"t<; I 0.7,)0 -·· 
~INAL SAMP~, ~~Methqd CJ Disposed By · Date/Time 
...., DISPOSITION N , .. -X:- N -- .. 
' ,-, '$J 
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Supplemental Information 
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I . : 

Environn:1ental £'RC 
Restoration -r. 
Contractor = . I BBffl 
Interoffice Memorandum 

TO: 

COPIES: 

W. S. Thompson · N3-06 

R. L. Biggerstaff H4-91 

DATE: 

FROM: 

SUBJECT: 1995 Round 9 sampling fot 100-HR-3 

Job No. 22192 
Wr:illm Rapame' ~ NO 
CCN: NIA . . 

OU: . 100-HR-J 
TSO: N(A ·. · 

ERA: NIA 
SUbject Code: 5~ 

June 13; 1995 · . \Q· .. · .. · .· 
S. K. De MersrJ . · · 
Radiological Co~ · 
N3-06/376-2764 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. 

All except one of the wells listed in the attachment were reviewed for radiological content based 
on the previous 4 years of sampling data. No well listed has a {3 activity in excess of 100,000 _ 
pCi/1 ( < .1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
D.O.T. limit). The highest activity in recent samples is 773 pCi/1 P. and 50 pCi/1 a. 

The remaining wells are in locations that do not provide a credible path whereby they could 
become contaminated at the above listed levels. 

Radiological monitoring during sampling will only be required if the wells are· located in 
radiological areas or if the wells themselves are· labeled with radiological stickers. 
Monitoring requirements for down hole work such as pump removal will be determined based on -
the history of each well on a case by case basis. · 

., .. 
skd 

·------~--

..... 



' 

I 

Section 1 - BACKGROUND 
SAF #: B95-067 
OU: 100-HR-3 
Project ID: 100-HR-3 LFI · 
Task ID: 6 

Control #: 95-0040 
Revision#: 
Date Initiated: 07 /05/95 

Sampling Event:.100-HR:·3 Groundwater Sampling-Phase l 
Laboratory: Quanterra/Lockheed 
Project Coordinator: R. C. SMith 
Task Manager: R. E. Peterson . 

., 

ii-----------------------------------...... -./1 
Section 2 - SAMPLE INFORMATION 

Number of Samples: 4 - Qajiaterra; 2 .- Lockheed 
ID Numbers: Q - B0G041, B0G042, B0G077, B0G078; L - B0G079, B0G080 
Matrix: Water 
Collection Date: 06/27 /95 

Section 3 - ISSUE 
Class: Validation Direction 
NCR Number: NIA 
Type: Temperature Excursion 
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees 
Celcius. 

NIA. 

NCR Validation (Print/Sign) Date 

Section 4 - DISPOSIDON. 
Type: Use As Is 
Description: With concurrence fi:om R. E~ _Peterson, task l~ad, proceed with analyses and docriinenf 
excursion with this SDR. · 

R C Smilhl ,1'~~ 
Project Coordinator (Print/S ) 

RE~on ft~ 
Task Manager (Print/Sign) 

NIA. 

QA (Print/Sign) 

Section 5 - INSPECTION (Issue Class: Nonconfonnance Only) 
Inspection Number: 

• Inspection Results: 

NIA 

Inspector· (Print/Sign) 

Date 

I ; 
Date 

Date 

Date 

000035 
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